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AN INGENIOUS ELECTRIC MOTOR. | 





An Application of Electricity Which is | 
Likely to Prove Valuable in 
the Workshop. 








COMMERCIAL SUCCESSES VS. SCIFNTIFIC 8UC- 
CESSES — MESSRS. AYRTON AND PERRY | 
APPLY ELECTRICITY TO DRIVING DRILLS, 
EMERY WHEE!IS, CIRCULAR SAWS, FANS, | 
CENTRIFUGAL PUMPS, ETC.—THE VARIOUS | 
MEANS “THEY HAVE DISCOVERED FOR | 
PREVENTING LOSS OF POWER WHILE | 
THEIR MOTOR 18 NOT DOING EFFECTIVE 
WORK, 
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Amid the cloud of impracticable projects | 
that hangs continually over the electrical 
field, it is with a feeling of satisfaction that 
we discern here and thcre something of real 
value, something destined to perform a real 
service in a practical sphere The public 
has become wearied with iteration and reit- 
eration of what this or the other electrical 
contrivance is to do in the future, without 
the slightest practical demonstration accom- 
panying the assertions, by way of corrobora- 
tion. 

For this reason, the ExucrricaL Review 
has sought to place more prominently before 
its readers those discoveries in the applica- 
tion of electricity which have been shown to 
have a value outside of the laboratory and 
the lecture-room. 

Following this course, we herewith pre- 
sent to our readers a faithful illustration of 
an ingenious electrical motor. which pos- 
sesses many elements and attributes of me- 
chanical usefulness, 

Up to the present time, whenever it has 
been necessary to convert electrical energy 
into mechanical energy, use has been made 
of a dynamo worked backwards. But a dy- 
namo is designed for converting mechanical 
energy into electrical energy, and not to 
do the converse ; therefore, although every 
(lynamo will act as a motor, Professors 
Ayrton and Perry have concluded that, for 
i's weight, it is by no means the most power- 
ful motor that can be designed. 

In a dynamo there is a large electro- 
magnet, which produces what is termed the 
exciting field, and a moving armature, the 
current flowing through which produces an- 
other magnetic field, which in all dynamos 
tends to weaken the first and important mag- 
netic field. Hence the best dynamos have 
been so designéd that, while the exciting 
electro-magnets produce a very strong field, 
the armature shall produce a very weak field. 

The result has been arrived at partly by 
making the armature of a dynamo small 
compared with the exciting electro-magnets, 
and partly by giving it a squat form; but, in 
a motor, these gentlemen concluded from 
certain theoretical and practical considera- 
tions that, on the contrary, the strengths of 
the two magnetic fields produced by the ex- 
citing magnets and by the armature should 
be equal; and since the armature, from its 
shape, is necessarily rather a weak magnet, | 
whereas the field or exciting magnet, from 
its shape, is a strong one, they have reversed | 
the usual condition of things and made the 
armature large and the field magnet small, | 
and from this have been led to make the | 
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armature stationary and surrounding the field 
magnet, instead of, as usual, the field magnet 
surrounding the armature. 

The field magnet they have constructed 
carries the brushes and revolves inside the 
stationary armature, the coils of which are 
joined to the stat’onary commutator, which, 
unlike ordinary commutators, is made flat, 
to save both space and expense, and in this 
way they have, they believe, obtained, weight 
for weight, a much more powerful motor than 
can be obtained by using a dynamo as well 
as a more efficient motor for its size—that is, 





MOTOR, WITH DRILL ATTACHED 


the ratio of electric power put into 
mechanical power given out is greater than 
in the case of a dynamo of the same size used 
as a motor. 

The words ‘‘for its size” are used advisedly, 
because not only does the horse power of a 
moter increase far more rapidly than its 
weight wken the same current is flowing | 
through it, but so also does the efficiency. 
The increase of power is between the fourth 
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much more efficient? Because the total 
waste of power when any motor is used to 
drive machinery does not only occur in the 
motor itself, but also in the shafting em- 
ployed to transmit the power to the machine, 
and in the belting, toothed wheels or other 
gearing employed at the machine itself to 
produce a high speed, if it be a fast speed ma- 
chine. Consequently, for quick moving, 
small tools like drills, emery wheels, small 
circular saws, small electro-motors are of 
great value, since not only does the entire 
ubsence of all intermediate gearing ‘but the 





MOTOR, WITH CIRCULAR SAW ATTACHED. 


enormous convenience of being able to bring 
machine driven tools to any part of the 
work instead of having to bring the work to 
the tool far more than compensates for the 
efficiency of small electro-motors being less 
than that of larger ones, and for large, quick- 
moving machines like fans, centrifugal 
pumps, screws of small launches, &c., large 
electro-motors will be invaluable, since they 
will combine high efficiency with absence of 
all shafting and the power of shifting the 
position of the motor and machine at will in 
the workshops. 

In the rough experiments it was found that 
the motor increased in speed when the work 
wasremoved. Were this unavoidable it would 
be a serious drawback to the general adoption 





MOTOR, WITH EMERY WHEEL ATTACHED. 

and fifth power of the linear dimensions of | 
the motor while the weight and cost only | 
increase with the cube. For example, one | 
of these motors—many of them have recently 
been publicly exhibited in England—weigh- 
ing under forty pounds, will produce effect- 
ively balf a horse power, while one twice as 
long and of twice the diameter, weighing 
therefore 320 pounds, or eight times as much, 
will produce from eight to ten horse power, 
that is, from sixteen to twenty times as much. 
Very small motors producing, say one- 
twentieth of a horse-power, can have only 
quite a small efficiency, and are, in fact, not 
economic converters of power, while motors 


has shown may, when properly constructed, 


Why then, it may be asked, should small 





motors be used at all if larger ones are so 
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of electro-motors for commercial purposes. 
It would never do for a piece of wood or iron 
in a lathe torush round when the chisel was 


| taken off, since not only wouid there be a 


great waste of power, but on next applying the 
chisel it would be probably broken by the 
wood or iron while rotating with such an 
excessive velocity, nor would it do for the 
screw of an electric launch to race when the 
boat pitched. 

Fortunately, Professors Ayrton and Perry 
have found «a means of preventing this; of 
arranging that the supply of electric energy 
shall be in proportion to the demand, and 
also that their motors consume this energy 
in proportion to the work they have to do— 
in other words, the electro-motor must be 
governed so as always to run at the same 
speed, whatever the work it may be doing. 

Tn order to accomplish this, Messrs. Ayrton 
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|and Perry have designed what they call a 
‘* periodic” governor. 

If the motors are in series, they arrange 
that the periodic governor shunts the current 
periodically, instead of introducing resist- 
ance. In some of their motors with flat 
commutators, the periodic governor is con- 
structed as part of the commutator itself, to 
avoid the necessity of employing any sep- 
arate apparatus. With the periodic governor 
the power is never entirely out off for any 
length of time, nor, on the other hand, is full 
power ever put on for any length of time ; 
but in every revolution power is supplied 
during a portion of the revolution, the pro- 
portion of time in every revolution during 
which much power is supplied to the time 
during which less is supplied depending on 
the amount of work the motor is doing. 

But still another and more effective mode 
has been found of preventing the waste of 
power, and that is by using a brake. When 
the useful work being done is small the brake 
power would be large, and when the useful 
work is large the brake-power would be 
small, the sum of the two being kept con- 
stant. 

A system like this would, of course, be 
practical but not economical if the brake 
attached to the motor were to use up the 
surplus power in producing heat, but this 
brake stores up the surplus power in such a 
form that it can be utilized later on in work- 
ing the motor. Such an arrangement has 
been effected by combining a dynamo with 
the motor in a variety of different ways. The 
motor converts electric energy into mechani- 
cal energy, while the dynamo reconverts 
some of this mechanical energy into electric 
energy, which is added to that supplied by 
the mains; and by arranging the resistance 
in the dynamo circuit so that the desired 
speed of the motor corresponds with the 
critical speed of the dynamo, the brake-power 
exerted by the dynamo becomes extremely 
large if the speed of the motor even slightly 
exceeds the prearranged speed. 

By this ingenious method Messrs. Ayrton 
and Perry have icduced the loss of power 
caused by ‘racing,’ so to speak, to a mini- 
mum. 


a 


Some Points in Electric Lishting, 





By Dr. Joun Hopxryson, F. R. 8. 





The science of lighting by electricity di- 
vided into two principal parts—the methods 
of production of electric currents, and of con- 
version of the energy of those currents into 
heat at such a temperature as to be given off 
in radiations to which the eye was sensible. 
The laws known to connect together those 
phenomena, called electrical, were essentially 
mechanical in form, closely correlated with 
mechanical laws, and might be most aptly 
illustrated by mechanical analogues. For 
example, the terms ‘‘ potential,” ‘‘ current” 
and ‘‘ resistance” had close analogues respec- 
tively in ‘‘ head,” ‘‘ rate of flow,” and ‘‘co- 
efficient of friction” in the hydraulic trans- 
mission of power. Exactly as in hydraulics, 
head multiplied by velocity of flow was 
power measured in foot-pounds per second 
or in horse power, so potential multiplied by 
current was power, and was measurable in 
, the same units, Again, just as water flowing 
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in a pipe had inertia and required an expen- 
diture of work to set it in motion, and was 
capable of producing disruptive effects if 
that motion were too suddenly arrested, soa 
current of electricity in a wire had inertia; to 
set it moving electromotive force must work 
for a finite time, and if arrested suddenly by 
breaking the circuit the electricity forced its 
Way across the interval as. 2 spark. Cor- 
responding to mass and moments of inertia 
in mechanics there existed in electricity co- 
efficients of self-induction. There was, 
however, this diference between the inertia 
of water in a pipe and the inertia of an elec- 
tric current—the inertia of the water was con- 
fined to the water, whereas the inertia of the 
electric current resided in the surrounding 
medium. Hence arose the phenomena of in- 
duction of currents upon currents, and of 
upon moving conductors — phe- 
nomena which had no immediate analogues 
in hydraulics. . 
The laws of induction were then illus- 


magnets 


trated by means of a mechanical model de 
vised by the late Professor Clerk Maxwell. 
In the widest sense, the dynamo-electric 
machine might be defined as an apparatus 
for converting mechanical energy into the 
energy of an electro-static charge, or me- 
chanical power into its equivalent electric 
current through a conductor. Under this 
definition would be included the electropho 
ras and all frictional machines; but the term 
was used in a more restricted sense, for those 
imachines which produced electric currents 
by the motion of conductors in a magnetic 
field, or by the motion of a magnetic field in 
the neighborhood of a conductor. The laws 
on Which the action of such machines was 
based had been the subject of a series of dis- 
coveries, Oersted discovered that an electric 
current in a conductor exerted furce upon a 
magngt; Ampere that two conductors con- 
veying currents generally exerted a mechan- 
ical force upon each other; Faraday discov- 
ered —what Helmholtz and Thomson subse- 
quently proved to be the necessary conse- 
quence of the mechanical reactions between 
conductors conveying currents and magnets 
namely, that if a closed conductor moved 
in a magnetic field, there would be a current 
induced in that conduetor in one direction, 
if the number of lines of magnetic force 
passed through the conductor was increased 
by the movement, in the other direction if 
diminished. Now all dynamo-electric ma- 
chines were based on Faraday’s discovery. 
Not only so, but however elaborate it might 
be desired to make the analysis of the action 
of a dynamo machine, Faraday’s way of pre- 
senting the phenomena of electro-magnetism 
10 the mind was in general the best point of 
The dynamo machine, then, 
essentially consisted of a conductor made to 
move in a magnetic field. This conductor, 
with the external circuit, formed a closed 
circuit in which electric currents were in- 
duced as the number of lines of magnetic 
force passing through the closed circuit 
varicd, Sinee, then, if the current in a 
closed circuit was in one direction when the 
number of lines of force was increasing, and 
in the opposite direction when they were 
diminishing, it was clear that the current in 
part of such circuit which passed 
through the magnetic field must be alter- 
nating in direction, unless, indeed, the cir- 
cuit was such that it was continually cutting 
more and more lines of force, always in the 
same direction. Since the current in the 
wire of the machine was alternating, so, 
also, must be the current outside the ma- 
chine, unless something in the nature of a 
commutator was employed to reverse the 
connections of the internal wires in which 
the current was induced, and of the external 
circuit. There were then, broadly, two 
classes of dynamo-electric machines; the 
simplest, the alternating-current machine, 
where no commutator was used; and the 
continuous-currept machine, in which a 
commutator was used to change the connec- 
tion with the external circuit just at the mo- 
ment when the direction of the current 
would change. The theory of the alter- 
nate-current machine was then explained, 
and it was proved that two independently 
driven alternate-current machines could not 
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each 


|be worked in series, but that they might be 
| worked in parallel circuit, and hence were 
| quite suitable for distribution of electricity 
for lighting without the necessity of pro- 
| viding a separate circuit for each machine. 
It was easy to see that, by introducing a 
commutator revolving with the armature, in 
an alternate-current machine, and so arranged 
the connection between the 
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| possible to obtain a current constant always 
| in direction; but such a current would be 
certainly not accomplish all the results ob- 
tained in modern continuous current ma- 
chines. This irregularity might, however, 
be reduced to any extent by multiplying the 
wires of the armature, giving each its own 
connection to the outer circuit, and so plac- 
ing them that the electromotive force attained 
a maximum successively iu the several coils. 
A practically uniform electric current was 
first commercially produced with the ring 
armature of Pacinotti, perfected by 
Gramme. A dynamo machine was not ¢ 


as 
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armature and the external circuit just at the} 
| time when the current would reverse, it was | 


|} far from constant in intensity, and would | 
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no matter how its electro-magnets and its 
armature were connected together. Of 
course, in actual practice the model of the 
surface would not be used, but the projec- 
tions of its sections. 

The properties of a machine depended 
much upon its dimensions. Suppose two 
machines alike in every particular, excepting 
that the one had all its linear dimensions 
double that of the other. The electrical re- 
sistances in the larger machine would be one- 
half those of the smaller. The current re- 
quired to produce a given intensity of mag- 
netic field would be twice as great in the 
larger machine as in the smaller. The com- 
parative characteristic curves of the two 
machines, when driven at the same speed, 
were shown ina diagram. The two curves 
were one the projection of the other, having 
corresponding points with abscisses in the 
ratio of one to two, and the ordinates in the 
ratio of one to four. At first sight it would 
seem that the work done by the larger ma- 
chine should be thirty-two times as much as 
that which would be done by the smaller 
Practically, however, no such result could 


possibly be attained for many reasons. 
First, the iron of the magnets became sat- 
urated, and consequently instead of cight 
times the electromotive force, there would 


perfect instrument for converting mechanical | 
energy into the energy of electric current. | 
Certain losses inevitably occurred. There | 
was the loss due to friction of bearings, and | 





of the collecting brushes upon the commu-|only be four times the electromotive 
tator; there was also the loss due to the pro-| force. Secondly, ‘the current which 
duction of electric currents in the iron of the|the armature could carry was _ limited 
machine. When these were accounted for,|by the rate at which the heat gen- 


there remained the actual elecirical effect of | erated in the armature could escape. 
Again, the larger machine could not run at 
so great an angular velocity as the smaller 
one. And ljastly, since in the larger machine 
the current in the armature was greater in 
proportion to the saturated magnetic field 
than in the smaller one, the displacement of 
the point of contact of the brushes with the 
commutator would be greater. Shortly, the 
capacity of similar dynamo machines was 


the machine in the conducting wire; but all | 
of this was not available for external work. 

The current had to circulate through the 

armature, which inevitably had electrical re- | 
preenet electrical energy must, therefore, | 
| be converted into heat in the armature of the | 
;machine. Energy must also be expended in 
|the wire of the electro-magnet which pro- | 
duced the field, as the resistance of this also | 
could not be reduced beyond a certain limit. | pretty nearly proportionate to their weight, 
The loss by the resistance of the wires of the | that was, to the cube of their linear dimen- 
armature and of the magnets greatly de- |sions; the work wasted in producing the 
pended on the dimensons of the machine. magnetic field was directly as the linear di- 
To know the properties of any machine} mensions; and the work wasted in heating 
thoroughly, it was not enough to know its| the wires of the armature was as the square 
efficiency and the amount of work it was| of the linear dimensions. 

capable of doing; it was necessary to know| A consideration of the properties of sim- 
what it would do under all circumstances of | ilar macbines had another important practi- 
rarying resistance or varying electromotive | cal use. Mr. Froude was able to control the 
force; and, under any given conditions, what | design of iron-clad ships by- experiments 
would be the electromotive force of the arma- upon models made in parafline wax. It was 
Now, this electromotive force de-|® much easier thing to predict what the per- 





ture? 
pended on the intensity of the magnetic | formance of a large dynamo machine would 
field, and the intensity of the magnetic field | be, from laboratory experiments made upon 
depended on the current passing round the | model of a very small fraction of its di- 
electro-magnet and the current in the arma- | mension. As a proof of the practical utility 
ture. The current then in the machine was| of such methods, the lecturer stated that by 
the proper independent variable in terms of | laboratory experiments he had succeeded in 
which to express the electromotive force. | greatly increasing the capacity of the Edison 
The simplest case was that of the series- | machines, without increasing their cost, and 
| with a small increase of their percentage of 


dynamo, in which the current in the electro- 
efficiency, remarkably high as that efficiency 


magnet and the armature was the same, for} 
then there was only one independent variable. already was. 
The relation between electromotive force and | The electric properties of the electric arc 
current might be most conveniently expressed | were experimentally illustrated; in particular 
by a curve. it was shown that the difference of potential 
Where four years ago the lecturer first used between the carbons was nearly independent 
such a curve (since named by Deprez the} of the current. 
‘‘characteristic curve”) for the purpose of| When a current of 
expressing the results of his experiments on | through a continuous conductor, it encoun- 
the Siemens dynamo machine, he pointed | tered resistance, and heat was generated, as 
out that it was capable of solving almost | shown by Joule, at a rate represented by the 
any problem relating to a particular machine, | resistance multiplied by the square of the 
and that it was also capable of giving good | current. 
indications of the results of changes in the| If the current was sufficiently great, heat 
winding of the magnets, or of the armatures| would be generated at such a rate that the 
of such machines. The use of the charac | conductor would become incandescent and 
teristic curve was illustrated with reference | radiate light. Attempts had been made to 
to charging accumulators and Jacobi'’s law} use platinum and platinum-iridium as the 
| incandescent conductor. But these bodies 
too expensive for general use, and 


electricity passed 


of electric transmission of power. 

Where the dynamo machine was not a| were 
series-dynamo, but the current in the arma-| besides that, refractory though they were, 
ture and in the electro-magnet, though pos-| they were not refractory enough to stand the 
sibly dependent upon each other, were not | high temperature required for incandescent 
necessarily equal, the problem was not so| lighting, which should be economical of 
simple. In that case there were two varia-| power. Commercial success was not realized 
bles, the current in the electro-magnet and until very thin and very uniform threads or 
the current in the armature; and the proper | filaments of carbon were produced and 
representation of the properties of the ma-| enclosed in reservoirs of glass, from which 
chine would be by a characteristic surface, | the air was exhausted to the utmost possible 
lof which a model was exhibited. By the|limit. Such were the lamps made by Mr. 
| aid of such a surface any problem relating| Edison with which the institution was 
to a dynamo machine could be dealt with, | temporarily lighted. 





The electrical properties of such a lamp 
were examined, and in particular it was 
shown that its efficiency increased and its 
resistance diminished with increase of cur- 
rent. 

The building was lighted by about 230 
lamps, cach giving 16 candles’ light, pro- 
duced each by 75 watts of power developed 
in the lamp. To produce the same 16 candles’ 
light in ordinary good flat-flame gas-burners, 
would require between seven and eight cubic 
feet of gas per hour, contributing heat to the 
atmosphere at the rate of 3,400,000 ft. Ibs. 
per hour, equivalent to 1,250 watts, or nearly 
seventeen times as much heat as the incan- 
descence lamp of equal power. 

At the present time, lighting by electricity 
in London must cost some more than light- 
ing by gas. What were the prospects of 
reduction of this cost ? Beginuing with the 
engine and boiler, the electrician had no right 
to look forward to any marked and excep- 
tional advance in their economy. Next 
came the dynamo, the best of these were so 
good, that there was little room for economy 
in the conversion of mechanical into elec- 
trical energy ; but the prime cost of the 
dyyamo machine was sure to be greatly re- 
duced. Hope of considerably increased 
economy must be mainly based upon proba- 
ble improvements in the incandescence lamp, 
and to this the greatest attention ought to be 
directed. It had been shown that marked 
economy of power could be obtained by 
working the lamps at high-pressure, but then 
they soon broke down. In ordinary practice, 
from 140 to 200 candles were obtained from 
1 H. P., developed in the lamps, but for a 
short time he had seen over 1,000 candles per 
H. P. from incandescence lamps The 
problem, then, was so to improve the lamp 
in details, that it would last a reasonable 
time when pressed to that degree of effi- 
cieny. There was no theoretical bar to such 
improvements, and it must be remembered 
that incandescence lamps had only been 
articles of commerce for about three years, 
and already much had been done. If such 
an improvement were realized, it would 
mean that it would be possible to get five 
times as much light for a sovereign as could 
be done now. At present electric lighting 
would succeed commercially where other 
considerations than cost had weight. Im- 
provements in the lamps were certain, and 
there was a probability that these improve- 
ments might go so far as to reduce the cost 
to one-fifth of what it now was. He left 
the meeting to judge whether or not it was 
probable, nay, almost certain, that lighting 
by electricity was to be the lighting of the 
future. 





> 


The large building at Plum and Canal 
streets, Cincinnati, Ohio, used for generating ~ 
electricity for the Brush Electric Light Co. 
was burned yesterday afternoon. The fire 
originated from a hot box in the shafting on 
the top floor. The loss will reach $40,000, 
and the insurance is between $20,000 and 
$25,000. The machinery is so injured that 
no electric light can be furnished for a week 
or ten days. 
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The Ratlieay Age publishes a summary of 
railway construction in the United States for 
the year 1882. The account covers only the 
main track, and shows the construction in 
States and Territories. On 842 lines the 
aggregate is 11,343 miles, or about 2,000 
miles more than in 1881, which exceeded any 
previous year by 2,000 miles. The construc- 
tion is divided as follows: Five New England 
States, 5814 miles; four Middle States, 1,3154¢ 
miles; five Middle Western States, 2.07715 





miles; eleven Southern States, 1,4901¢ miles; 
four in Missouri River belt, 2,0631¢ miles; 
five in Kansas belt, 2,15714 miles; five in 
Colorado belt, 1,165 miles; six in Pacific 
belt, 1,020 miles. 
| Our Mexican correspondent announces the 
arrival at the City of Mexico of F, M. Delano, 
Esq., and Major George W. La Rue. They 
/teport an exceedingly stormy voyage, in 
| which even the Major succumbed to sea sick- 
ness, and was unable to leave his berth until 
their arrival in port. 


| 
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Portable Electric Testing Apparatus. 





(Read Before the Franklin Institute, April 
18, 1883.) 





By C.J H. Woopsury, oF Boston, Mass. 





The use of electricity for lighting purposes 
has introduced a new element in the matter 
of testing such systems. Hitherto the sole 
object in testing telephone, telegraph and 
other signal lines was confined to purposes 
connected with the operation or repair of the 
apparatus. 

Electric faults in the telegraph never 
injured person or property. Contact with 
telephone lines never robbed a fire depart- 
ment of its right arm by destroying the fire 
alarm boxes. There is no instance of these 
weak currents ever setting fires or causing 
severe personal injuries like those which 
have been traced to electric lighting cur- 
rents. 

The difficulties connected with the intro- 
duction of the electric light have been in- 
separable with the use of a new form of 
energy, for the currents have been so much 
greater than those hitherto used that their 
application was virtually a new science. 
Twenty years after illuminating gas was 
known, the architect of the House of Com- 
mons specified that no woodwork should 
approach within six inches of a gas pipe. 

Whenever an electric lighting current has 
been diverted from the system, it has 
generally given unwelcome evidence of its 
energy. Such occurrences, considered as an 
accidental loss of energy, are comparable to 
the bursting of a boiler or the yielding of a 
dam ; but there is no chance of such exten- 
sive injuries to life and property from any 
mishaps resulting from the use of electric- 
lighting apparatus. 

Wherever the use of a large amount of 
power is involved, the safely is dependent 
upon the facility with which the whole is 
held under control, whether it be the head 
of water against the water-wheel the steam 
in the boiler, or the electricity in the circuit 
The experience with the electric light is 
showing that these currents are more easily 
controlled than other forms of energy, as far 
as any elements of danger are concerned. 

It is not necessary at this time to recount 
any of the fires caused by electric lighting, 
but I am not aware of a single fire of this 
nature which, in the light of present know]l- 
edge upon the subject, is not to be considered 
as a preventable fire. With proper and con- 
tinual attention to insulation, construction of 
lamps and of switches, and in the incan- 
descent system also the proper size of con- 
ducting wires and closed safety catche:, there 
can be so little opportunity for fire from 
electric lights that, under these conditions, 
it forms the safest method of illumination. 

Most of the fires and other difficulties with 
electric lighting apparatus have been caused 
by the diversion of the current from the sys- 
tem at distant points, each leading to the 
earth, and very few accidents due to a con- 
ductor making a cross bet ween two adjacent 
wires Two contacts are required in order 
to form the complete circuit necessary to 
stablish an electric current. If a single 
conductor leads to the earth, only a second 
one is necessary to divert a portion of the 
current from the system to the earth, the 
relative quantities of the current seeking the 
two paths being inversely proportional to 
their electrical resistances of the conductors 

Such a diversion of the electricity causes 
first the commercial loss of electricity. If 
the contacts are of a nature to diminish the 
resistance of the circuit, then there is great 
liability of injury to the armature or com- 
mutator in most dynamo machincs. The 
fires have been produced where the elec 
tricity met with a conductor of sufficiently 
high resistance to convert the electricity into 
heat whose temperature is high enough to 
burn any combustible substance. 

The instances were usually on a circuit 
where one ground connection already existed, 
and a stream of water leaking during storms, 
or from washing floors, running over the 
wires and to the earth formed a good con- 
ductor, which was soon removed, as the elec- 








tricity dissociated the water, and then an arc 
was formed as the current strove to maintain 
itself. Pure rain water is a very poor con- 
ductor of electricity; but, in trickling over 
plaster or whitewash, it takes enough lime or 
salt into solution to increase its conductivity 
many times. In some instances, the water 
connected two wires of different potential. 
We see the same action when the current is 
let on an arc-lighting system. When the car- 
bons touch, there is little resistance, and 
would be no light if the feeding apparatus 
was not arranged so as to draw the carbons 
apart, and thus present the resistance of the 
space of the distance between the two car- 
bons. 

In the early application of electric-lighting 
apparatus, ground return circuits were used 
as in other electrical circuits, but there were 
so many difficulties that it was abandoned, 
and metallic circuits are now universally 
used. I believe Prof. Edwin J. Houston, of 
Philadelphia, was the first one to indicate 
the dangers of using electric-lighting circuits 
with ground returns 

If an electric-lighting plant is well con- 
structed and installed in a proper manner, 
there is no certainty that it will remain in a 
satisfactory condition on account of the nu- 
merous changes, blunders and accidents to 
which it is subjected. It is important that 
each circuit should be provided with some 
apparatus for the purpose of making fre- 
quent tests of the insulation of the whole 
system. The most precise method is to use 
a galvanometer, with a rheostat and battery; 
but this involves delicate and expensive ap- 
paratus, which cannot be used by any one 








except an electrician, while the weight and | 
bulk of galvanometer, rheostat and ten cells 
of battery renders it impracticable for 
portable use. 

This engraving shows a portable instru- 
ment for the purpose of electric testing, made 
from my designs by Charles Williams, Jr., | 
of Boston. | 


* 4 ‘ | 
It consists of a Siemens armature in the | 


field of a battery of five permanent magnets. | 


resistance of 7,000 ohms, when the crank is 
being turned about two hundred times per 
minute. 

One of the armatures was provided with a 
commutator, and the following measurements 
taken with the resistance of the armature 
amounting to 400 ohms as the only resistance 
io the circuit: 


Revolution of | Electromotive 











Current 
Crank Per Force in in 
Minute. Volts. Amperes. 
60 | 2.00 .0050 
120 3.96 .0099 
180 6 04 .0151 
240 7.96 .0199 


! 


The whole efficiency of the testing appa- 
ratus depends upon its ability to detect any 
ground which could under any circumstances 
become an element of danger. The resistante 


ringing of the bells will indicate imperfect 
insulation. 

Whenever it is desired to test incandescent 
systems for crosses, this apparatus can be 
used fur the purpose by disconnecting one 
of the main conductors from the dynamo 
and turning every lamp switch on the cir- 
cuit ; if the lamp sockets are not provided 
with independent switches, then such lamps 
must be removed. Care must be taken that 
the resistance box does not close the circuit. 
Then attach one of the spring clamps of the 
testing magneto to each main conductor, and 
a ring will detect the presence of a cross 
conductor. By switching off the various 
branches and testing in sections any fault 
can be located to that single branch, and the 
safety boxes furnish a means for further 
division of the circuit. 

This apparatus requires no electrical skil| 
for its use, is not affected by time or temper 


of the arc-lighting circuits (cold) is very ature, and can be used in any position. They 


variable, owing to the irregular resistance 
between the tips of the carbons. 
A number of measurements of long arc- 





lighting circuits show that 11g ohms to a 
lamp is a fair estimate for the external circuit, | 
as the connections are usually made. This, | 
on a forty-light Brush circuit, would be 60 | 
ohms, and when the bell of the testing 
magneto can ring through a resistance of 
7,000 ohms, it is able to indicate a possible 
escape of six-sevenths of one per cent. of the 
current, which in the Brush system amounts 
to nine-hundredths of an ampere, or about 
four and a half times the quantity generated 
by the testing magneto, an amount of energy 
too small to cause any damage whatsoever. 


The same methods applied to other circuits 
show still smaller results, as the resistance of 
a Brush forty-light circuit is greater than that 
of the circuit from any other dynamo. 

With the low resistances used in incundes- 
cent lighting systems the limit of measurement 
is still greater. In a 100-light Edison incan- 
descent plant this tester would detect a leak- 


age of less than one twenty-fifth of one per) 


cent. of the current used in the whole circuit, 


have stood the test of over a year’s constant 
ure, without accident or deterioration of any 


nature. 
—___.gpe—— 


The Future of Electrical Engineering, 





As a practical science, it is only within the 
past few years that electricity has taken any 
permanent hold on the trade and development 
of the nation. 

Its growth in this way has been slow, and 
the reasons for this are not very far below 
the surface. 

Up to the invention, or, to speak more cor- 
rectly, the practical application of the elec 
tric light, very small attention was given by 
any of the engineering profession to 
the subject, and the knowledge of 
electricity was confined to chemists 
and scientists, being looked upon by 
practical engineers as decidedly a 
laboratory question. The rapid de- 
velopment of the lighting powers of 
electricity, however, drew the atten- 
tion of inventors first, and now of 
engineers, to the matter, and there is 
no reason to doubt that it is of the 
highest importance for the science 
and for the profession alike that they 
should become intimately connected 
with one another. 

That this will be so, and that the 
mechanical engineers in the immed- 
iate future will hold the direction of 
electrical work, many facts go to 
show. It is particularly so with 
electric hghting. There is no scien- 
tific improvement in which the ques- 
tion of economy is so indispensable an item 
as in this, owing to the peculiarly trying 
competition to which it is subjected. 

This economy, striking at the whole sys- 
tem, affects—ist, the means of producing 
electricity; 2d, the means of conveying it; 
and 3d, the utilization of it. Thus, whether 
the prime producer of electricity is a steam, 
gas or water engine, theireconomy results from 
a due exercise of mechanical knowledge in 


There is no commutator, and the alternating | or, in this instance, it would show a leakage | their design, and, as electricity can only be 
current passes through the coils of a polar-| of one twenty-fifth of the current required | produced in large merchantable quantities by 
ized electro-magnet which vibrates a striker} for a single sixteen-candle power Edison such machinery, the engineers have a great— 


between two gong bells whenever the circuit 
is electrically complete. 

The armature is revolved from a driving 
wheel by means of a quarter-turn belt which 
passes around an adjustable guide pulley, 
whose position can be changed so as to give 
any desired tension to the belt. 

At the end of the case are two reels, each 
of which contains steel tapes thirty feet in 
length, forming flexible conductors which 
are provided with spring clamps at their 
ends. 

The driving wheei and the reels are turned 
by means of a crank which fits with square 
dowels, like a clock key, and when not in 
use is held by a spring-clip, as shown in the 
engraving. 

The armature is wound with six thousand 
feet of No. 40 wire, and measures one inch 
in diameter by three inches in length. The 
whole is contained in a hard-rubber case an 
inch and a quarter thick, four inches wide 
and eight inches long and weighs three 
pounds. 

The bell will ring through an external 








lamp, which would amount to twice the) 


perhaps, the major—portion of the system 


amount of current generated by the testing under their present control. 


magneto. 

The method of using the instrument to | 
test for ground connections is to fasten one | 
of the spring clamps to a conductor leading | 
to the earth, such as the stop-cock to a gas 
pipe or preferably to a water pipe, and the 
other spring clamp to the lighting system. | 
When resistance of the insulation between | 
the system and the earth is less than seven 
thousand ohms, the bells will ring. 

If the crank is turned slowly, the bells 
will ring only through less resistances, and, 
by standardizing these testing magnetos by 
measuring the limits at various speeds by 
means of a rheostat, they can be used to 
approximately measure resistances by count- 
ing the speed of the crank necessary to ring 
the bells. 

For testing the insulation of arc lamps, if 
one clamp is attached to one of the binding 
posts of the lamp, and the other clamp 
placed in contact with the various parts of the 





frame while the armature is revolving, the 


The scientific man who has developed the 
principle of certain means of making or using 
electricity, must afterwards hand over this 
principle to more practical and mechanical 
minds for useful development. The dynamo 
or generator of electric force well illustrates 
this point. 

The Gramme machine, which was the early 
inception of the principle, has, under the 
successive mechanical improvements since 
applied, become a working success, even in 
the largest sizes, and no doubt, now that its 
lines of construction are clearly defined, 
many engineering firms will enter upon its 
manufacture, and reduce its cost by econo 
mies and the use of special tools. 

The transmission of the electric force is at 
the present time occupying the attention of 
scores of busy minds, and the scientific world 
generally is almost weekly anticipating the 
discovery of some great further step in this 
direction. 

The check from which electric lighting has 
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been for some months past suffering, although 
due in part to financial over-exertion, is yet 
largely to be accounted for by the commer- 
cial failure of the accumulator or storage 
battery, for the lack of which the trade is 
languishing, and in expectation of which, as 
an economical certainty, extensive electrical 
projects of supply are deferred. 

It is a most fortunate circumstance for the 
needs of the world at large that the principle 
of the accumulation or storage of power was 
demonstrated when it was, as it has given to 
invention the basis on which to work, and it 
is not hard to estimate the annihilating diffi- 
culties with which the application of elec 
tricity would have been confronted without 
the promise of such assistance. 

2ut it is in the uses of electricity that elec- 
tricians, as distinguished from engineers, at 
present possess the greatest control. Lamps, 
telegraphs and telephones are of such deli- 
cate mechanism that their design and con- 
struction hardly fall within the province of 
manufacturing engineering, being more prop- 
erly in that of instrument makers and clock- 
work, 


Yet the question of economical production 
being of as vital importance iiere as in the 
other portions of the body electric, engineer- 
ing talent and mechanism must be employed 
increasingly to cheapen and multiply manu 
facture 

The blowing in glass of the globes of in- 
candescent lamps is a case in point in which 
a move has been made. 

Up to the present this work has been done 
by hand, but a machine has been recently 
set to work which forms these globes from a 
glass tube, not without the direction of a 
man, but by taking the work out of his 
hands, and revolving, blowing and heating 
under his control. Such a step is in the 
most necessary direction. 
us a means of universally 
divided power, simpler, cleaner, more _port- 
able and cheaper than fuel and steam, that 
electricity is hoped for by the general com- 
munity. It is the realization of this that 
will make electricity the ‘‘thing of the fu- 
ture,” and give us the right to call ours the 
‘electric age.” That we are at a distance 
immeasurable because unknown, 
cannot be denied, and if it is to be accom- 
plished, it must be by engineering ability of 
the highest order. 

The present is a period which admits of 
but one line of thought for a member of so 
varied a profession, but we have now, and 
shall increasingly possess, able minds among 
the scientific, military and manufacturing en- 
gineers devoted to these subjects by duty or 
inclination. 

Two great factors are operating to produce 
attention—namely, the prizes, which are 
great, and the competition, which each year 
grows greater. 


It is, perhaps, ¢ 


from it, 
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Electricity and Cyclones. 





JOHN Hl. TICE’S THEORY OF THE ORIGIN 
AND NATURE OF TORNADOES. 


PROF. 





The question of the electric nature of 


tornado-cloud is invariably luminous-- often 


| not perceived in the daytime—and a wave- 


|new rehash of dry-as-dust old matter. 


like flame on the earth confronts the cloud 


spout as it sweeps forward on the surface of | 


the ground. 


I interpret these facts to say that this 
are | 


luminosity, these sparks and flames, 
eleciricity, and hence that the whole phe- 
nomenon is an electric one. 

I do not consider that it is an evidence of 
extraordinary mental perspicacity to perceive 
and make this inference, though it is an 
evidence of hopeless stupidity not to infer 
them. 
ages and in every stage of intelligence, when 


observing similar phenomena, should come | 


to the same conclusion—namely, that they 
are identical with the lightning that flashes 
in the clouds. Our agnostics 
know-nothing—are bomb-proof against learn- 


ing new facts from observation, consequently | 


against acquiring new ideas from reflection. 
They do not look for and consequently will 
not see anything that conflicts with their 
preconceived notions. Because if they did, 
all their book-learning would be wiped out 


and go for naught, and their minds left a} 


blank. 

As far as I have been investigating the 
matter, Father Beccaria was the first to sug- 
gest the clectric theory of storms, From 
the time he became acquainted with the dis- 
coveries of Franklin he became a most 
enthusiastic and indefatigable experimenter 
with electricity. In 1759 he published a 
book containing and defending the electric 
He was a man of most 
remarkable intuition, and his deductions 
wonderful for their clearness and 
exactitude. Facts were at that time too few 
to verify the general theory, and conse- 
quently to deduce and verify subordinate 
principles. He, however, collected and 
adduced an immense number of pertinent 
facts that are fatal to and subversive of the 
mechanical theory in vogue. A 
searcher after truth in the full meaning of 
the term, but conscious of his deficiency in 
knowledge of the subject matter, he adopted 
the only true method of acquiring informa- 
tion—namely, calm and impassioned obser- 
vation, to learn and collect facts, and by ex- 
periment to verify the suggestions made by 
the facts while studying them. He knew, if 
once in possession of the facts, that sooner 
or later their lips would be unsealed and 
their secrets disclosed. How different was 
he from the present race of pretended in- 
vestigators. Silently and quietly he pur- 
sued his investigations and experiments in 
his study and laboratory until he had dis- 
covered a great truth and had verified it, and 
then brought it before the public. But our 
noisy and fussy agnostics are constantly 
warning the public that they will soon 
electrify the world with some astounding 
discovery, and then disgust the public by a 
As 
discoveries they are failures, for they not 
only close their eyes to prevent them from 
seeing anything in conflict with their pre- 


theory of storms. 


were 


now 


| conceived notions, but they deny the validity 


cyclones is a question of fact, and cannot be | 


determined by balancing opinions. Facts 
alone can decide, by proving or disproving 
that cyclones are caused by electricity. I 
‘maintain that not only cyclones, but all the 
phenomena of the atmosphere, are electric in 
their nature and character. The facts upon 
which I strongly rely and adduce to prove 
the electrical nature of cyclones cannot be 
stated here, for they are too voluminous. 
The substance, however, is briefly as follows: 
A luminous or fiery cloud-spout is seen to 
descend from the clouds, which is met by a 
spout from the earth where the spout 
touches. Simultaneous with the flash every- 
thing free at the point struck explodes into 
fragments, is carried clean away, and gener- 
ally hurled into the clouds through the 
vortex. Likewise, whenever an electric dis- 
charge takes place, ozone in stifling quanti- 
ties appear with the flash. Combustibles are 
set on fire in the buildings struck, and de- 
stroyed. Flashes issue from the furniture in 
the houses, and sparks from the walls, like 
from an emery wheel. After night the 


v 
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of the observations of others. 

One of the experts (?) in the case referred 
to says I depended for the truth of my the- 
ory upon the bending of iron rails upon one 
of the railroads in the East St. Louis tor- 
nado. Without denying in words my state- 
ment, he said some allowance should be 
made for the exuberance of my fancy, which 
often led me into statements that had no 
foundation in fact. Unless he produces such 
a statement of mine, I brand him as a mali- 
cious calumniator. If any one had any 
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It is nut surprising that men in all | 


the Greek for | 








bent and three broken off—should be secured 
|by the Academy of Science, not only as 
mementoes, but for future reference, exam- 
ination and study. As from some of the 
leading members [ found it had not been 
done, a week or two afterward I went over 
to secure a piece for myself. I found that 
| the bent rails had been straightened, and the 
ends broken off taken away with other scrap 
iron. This is not the only time I urged upon 
| the Academy of Science the preservation of 
|tornado specimens for future use. In the 
| Marshfield tornado I found the bark of a 
hickory-nut tree had been loosened from the 
|roots to the top, but not thrown off, and 
still incasing the stem. The suggestion was 
ridiculed and the fact belittled by the agnos- 
tics. Without knowing what the facts were 
and the surroundings, they gave their opin- 
ion that the bark was loosened by the twist- 
ing and bending of the tree. Now, the tree 
|stood in a dense grove in which the trees 
| were very compact, a few only showing 
| traces of the tornado, so there was neither 
| room for bending nor twisting In fact, the 
| tornado lifted at this point from the earth, 
and did not come down again for twelve or 
| fifteen miles. It therefore did not 
| through the grove, but over it. 
Arago describes an exactly 
nomenon, which occurred iu a tornado at 
Mouville, France. He ‘* The bark, 
unbroken, was so neatly detached from the 
| tree that the trunk was taken out, and the 
| bark formed a hollow cylinder.” 
| Denial of facts is a short cut-off these men 
| take to get out of a difficulty when cornered. 
| In the Wisconsin suit my testimony states 
|the lifting of a locomotive from the track, 
| carrying it 70 feet and setting it down with- 
jout turning it over. Mr. Watson, since 
| dead, an astronomer of note a 
planetoid finder, was called on as an expert, 
|not in his prop-r sphere as an astronomer, 
| but in meteorology, a science be confessed 
He doubted the cor- 


similar phe- 


Suys: 


vy 


some as 


he never had studied. 


| rectness of my statement about the lifting of | 
| the locomotive, because he had never heard | 


| of such a thing. But if true, he could 
| sufficient whirl in the vortex. 

The rebuke administered by Phidias is 
| pertinent to all experts. He had called in a 
| sandal maker as an expert to decide whether 
the sandals upon the feet of the statute of 
| Jupiter Olympus —one of the seven wonders 
lof the ancient world—were properly 
| justed. He pronounced the sandals all right, 








|but the leg above was not to his notion. | 
| Phidias reminded him that his judgment was | 


confined solely to the sandals ; any opinion 
| of his beyond them was worthless. 
| strong wind—ah, there's the rub with me- 
or otherwise, when and while the tornado 
does its destructive work. But they assume 
that there is one, and that where it enters the 
vortex its velocity is from 60 to 80 miles an 
hour, and within a few hundred feet to 
center of the vortex its velocity is accelerated 
to 800 miles and upward per hour. 
ever may be the velocity with which air 
moves in the vortex of a tornado—in my 
new work I prove it by indubitable facts to 
be not less than 775 miles per hour—outside 
of the immediate influence of the 
there is generally a dead calm. 

In my unpublished work above referred 
to I conclusively demonstrate that the as- 
sumed wind of the agnostics in tornadoes isa 





| 
| of. 
| houses were leveled down to the foundation 


pass | 


| account for it upon mechanical principles by | 


ad- | 


A| 


There is no wind, strong | 


What- | 


vortex | 


myth, the whim of their exuberant imagina- | 
| tions, and of such stuff as dreams are made | 
I adduce facts that in tornadoes stone | 


ance—-that outside of the whirling vortex 
there is a calm air. 

The closing of eyes so as not to see these 
things will avail no longer; the denial of 
facts attested by unimpeachable witnesses 
is simply suicidal 

The lifting of the locomotive in the East 
St. Louis tornado called in question. 
When there must be yet hundreds of living 
witnesses in St. Louis to testify to the fact, 
it must recoil upon those who make it, and 
be fatal to the interest in behalf of which it 
ismade. I caution all to be careful in in- 
dulging too liberally in denials. Because 
when my facts, collected with so much care 
from all authentic sources, including the 
Signal Office, are published, those who have 
not been cautious will stand naked hefore the 
world as self-convicted agnostics. 

——  o<—me-— 
On the Unequal Heating of the Elee- 
trodes by the Electric Discharge. 


is 


By Giovanni Muena. 

The electrodes of the Holtz machine con- 
sists of two equal hollow metal spheres 
standing upon glass rods capable of a sliding 
|movement. The interior is connected by 
caoutchouc tubes with a slender U-tube, in 
which a short column of alcohol moves up 
and down. In experiments witha Ruhmkorfft 
inductorium, fitted with Rubmkorff inter- 
rupter, one of these spheres was combined 
directly with the one pole, and the other 
with the remaining pole, but with the in‘er- 
calation of a galvanometer. With increas- 
| ing intensity of the current, and at the same 
distance of the electrodes from each other, 
tre excess of heat at the negative electrode, 
as cempared with the positive electrode, in- 
creased. The result the same if the 
| intensity was constant, but the distance of 





was 


the electrodes was lessened. 

On using a Holtz machine, with or with- 
out the introduction of the condensers, the 
| same result as above was found with respect 
With the con 
|densers the negative electrode showed a 
much greater excess Of heat over the pos- 
| itive in equal times than without them. If 
lone of the globular electrodes is provided 
| with a point, the other electrode is more 


| to theinfluence of distance. 


| strongly heated. 


oF 


Underground Communication, 


THE COMMITTEE OF THE ELECTRICAL 
COMPANIES PREPARING FOR ENERGETIC 
WORK. 


At the meeting of representatives of tele- 
graph and electrical companies last Friday to 
| consider the subject of underground electrical 
communication it was resolved to appoint a 
general committee to take charge of and 
push the matter. The committee has been 
appointed as follows: 

Colonel Thomas J. Montgomery, H. L. 
Bailey, D. H. Bates, A. B. Chandler, W. 
A. Childs, Governor Grover Cleveland, H. 
| Cummins, L. E. Curtis, J. P. Davis, 8S. B. 
Eaton, Mayor Franklin Edson, C. R. Flint, 
R. R. Hazard, E. Holmes, C. B. Hotchkiss, 
W. M. Ivins, F. H. May, G. S. Mott, H. W. 
Pope, C. W. Price, A. C. Richards, J. Eliot 
Smith, Elihu Thomson. 

The first meeting of the committee was 
| held the 23d inst. at 115 Broadway, ard an 
organization was effected by the election of 
J. P. Davis, Chairman ; R. W. Blackwell, 
Treasurer, and W. C. Behrens, Secretary. A 
committee consisting of Mr. Davis, Colonel 
R. R Hazard and F. H. May was appointed 
to nominate permanent sub-committees on 
| electrical and mechanical devices, law and 


doubt of the accuracy at the time, it should| and every sione swept away, while within | Sicentiinins ate teninenes andeiiealiien 
t ses ss org ; 


have been raised and settled then. 
was not done, though published within a 
day or two after it had occurred, it must be 


accepted as evidence that it was known to | swept away, was not thrown down ; that 


betrue It was left for one who was then 
not here and who knows nothing abeut it, 


and aftera lapse of twelve years, by innu- 


endo to call its accuracy into questiou. The 
occurrence took place at the terminus of the 
Wabash line, and there may yet be officers 
and employés who are cognizant of the 
facts. I urged at the time that these pieces 
—I think there were five of them, two only 


But as it | sixty feet from where they stood straw sheds | 


| were untouched ; that a spade leaning against 
a tree, standing within four feet of a house 
| hay-bins were lifted from the hay and car- 
| ried off; but not an atom of hay was taken 
away. In the latter case I should like to 
know how itis possible with a wind strik- 
ing the bins with a velocity of 800 miles ap 
hour to leave the hay unmoved when uncov- 
ered. 


——_— o> eo ——_— 
Another Edison Company in Pennsylvania, 


Some & the principal capitalists of Dan- 
ville, Penn., have organized a new company, 
known as the Edison Electric Illuminating 
| Company of Danville, with a capital stock 
of $50,000. Arrangements are being made 
| to build a 200 horse-power engine and all the 
necessary equipments. The town has been 
paying extravagant prices for gas for several 


In the remainder of cases above mentioned | years, and this new enterprise is hailed with 
| the facts show—what is the general appear-| delight by the citizens. 
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Some Serious Considerations Concerning 
a Governmental Telegraph. 





We extract some very interesting remarks 
upon above subject from a pamphlet just 
handed us: 

Colonel J. A. Price, an incandescent and 
iridescent electric illuminator of great bril- 
liancy, has suddenly arisen in the State of 
Pennsylvania. 

This military gentleman recently delivered, 
before the Scranton Board of Trade, an ad- 
dress on “Governmental control of electric 
communication” in general, and the unre- 
generate cussedness of the Western Union 
Telegraph Company in particular. 

This address takes rather a wide range. It 
touches slightly upon the domain of phi- 
losophy. It treats briefly of the origin and 
aims of government. It institutes a com- 
parison between America and Europe, in 
which the effete governments of the latter 
suffer, as usual. It parades statistics of im- 
migration, of population, and of wealth. 
It ransacks the Patent Office reports. It pat- 
ronizes the British lion. It glorifies the 
American eagle, and winds up with a brief 
but brilliant description of the triumph of 
Germany, and the defeat of France in the 
Franco-Frussian war. 

The address evidently made a marked im- 
pression on the Board of Trade, as its officers 
united with others in a written request for its 
publication Fortunately for the world, it 
has been published; and the publisher in- 
forms the public that ‘‘it will be found re- 
plete with statistical information,” and will 
be sent to applicants ‘‘ on receipt of ten cents” 
per copy. 

After much study and long reflection, the 
Colonel ascertained that ‘‘men are 
human,” that *‘all government is of men,” 
and that “‘ ours is an ideal Republic founded 
on the suffrage of millions, with a mission” 
to gratify very much and restrain very little. 

The Western Union Telegraph Company, 
according to the same authority, is a 
tem of Cyclopean plunder,” with a capital of 
$80,000,000, composed mainly of ‘stock 
dividends in which villainy and legality are 
nicely but ferociously compounded.” 

This is not only nicely ferocious, but it is 
also ferociously nice. It is not only a nice 
ferocity, but it is likewise a ferocious nicety. 
The idea is good, whichever way one chooses 
The invectives of Junius contain 


has 


** sys- 


to put it. 
nothing like it. 

The Colonel’s chief grievance against the 
Western Union Company is apparently the 
amount of its capital This, he says, is in- 
flated or watered, and is quadruple the actual 
value of the property. If this be true, what 
bearing has it on the question at issue, unless 
the company increase its rates as it increases 
its capital? No charge of this sort is made; 
on the contrary, the tables cited by Colonel 
Price show an actual decrease in the rates 
since 1867 of about sixty per cent. 

The Colonel says, in support of his views 
in favor of a Governmental telegraph, that 
‘the cardinal elements of man’s existence 
upon the face of the earth are the compara- 
tively free use of land, water, light, air, and 
communication with his fellows.” 

Now, it is well known that the Western 
Union Telegraph Company is slightly ad- 
dicted to the habit of ‘‘ communication.” If 
Colonel Price is to be believed, it is also ad- 
dicted to the use of water, contrary to his 
wishes. It is, therefore, manifestly his in- 
tention to deprive the Western Union Com- 
pany of these two ‘cardinal elements” of 
existence. 

To do this would be downright cruelty. 
The Western Union Company has probably 
little or no knowledge of farming, and no 
one even in Pennsylvania is likely to offer it 
the free use of any land for farming pur- 
poses. Therefore, when Colonel Price shall 
have made this ‘‘ideal Republic” the sole 
agitator of the communicator, and shall have 
cut off the Western Union Company’s supply 
of water, he will have deprived it of all the 
cardinal elements of existence except those 
of light and air—a diet so thin, and so de- 
void of nutriment, as to lead the friends of 
that Cyclops to anticipate the most melan- 
choly consequences, 





‘*Progress,” quoth the Colonel, ‘‘is built 
upon knowledge, and knowledge in turn 
springs goddess-born from the brain of the 
race in frequent and constant communica- 
tion.” 

The Colonel’s rhetoric * is just too awfully 
nice for anything,” but his architecture is 
somewhat faulty. 

It will be observed that he erects the 
superstructure of progress upon the founda- 
tion of knowledge, and the foundation then 
‘‘springs, goddess-born, from the brain,” ete. 

What becomes of the superstructure when 
the foundation springs in this eccentric 
manner? How can it spring from the brain, 
if it be lying under the edifice? How can 
progress be erected upon knowledge before 
knowledge is born? The architecture is 
apparently of the order known as mixed. 

It calls to mind an advertisement written 
by some waggish boys and posted on the 
village store. They had affixed to the notice 
the name of a neighbor whose odities and ill- 
nature were confidently relied on to supply 
the fun. It ran thus: 

SALE—ONE MILCH CALF; HEIS 


— 
a good one. Call and see her. You will 


be pleased with him. It isa beauty. A B. 


Mr. A. B. having been found intently 
reading the advertisement was asked for an 
explanation. He replied very petulantly: 

“I don’t know nothing about it. It’s my 
wife’s hand-write—” adding, after a pause, 
with increased petulance, *‘ I don't see what 
she wants to sell the calf for now, anyhow, 
because it isn’t born yet.” 

The Colonel's foundation is very like the 
old man’s calf. His language like that of 
the boys is slightly mixed, and like the boys 
he is also ‘‘a little too previous.” 

‘* Mind,” we are told by the Colonel, ‘* has 
rubbed against mind until all are bright; 
hence, governments owe their people the 
greatest facilities of communication.” 

This is what may be termed a logical 
sequence. If we take one mind and rub it 
against another mind ‘“‘ until all are bright,” 
it will follow as a matter of course that 
governments will owe the people greater 
facilities of communication. ‘If not, why 
not?” 

‘‘Nothing,” says the Colonel, ‘‘ should be 
left to individual enterprise that pertains to 
the welfare of all.” 

This is a terse exposition of the functions 
of government, and we may now confidently 
look forward to the day when this ‘ideal 
republic ” shall have become the ‘‘Cyclopean ” 
tailor and the colossal washerwoman of the 
North American continent. 

The orator stated to the Scranton Board 
of Trade a horrid fact which has hitherto 
been studiously concealed from the American 
public. It is this: Before the British Govern- 
ment took possession of the telegraph the 
charge for transmitting a message between 
London and Penarth Docks was sixpence, in 
addition to the rate charged cna telegram 
between London and Cardiff. This is probably 
too true. 

The people of Cardiff having this signa] 
advantage of the people of Penarth Docks, 
what could possibly have induced the ‘‘Cardiff 
Giant” to emigrate to the United States? 

The statement in regard to the extra charge 
of sixpence against Penarth Docks is said to 
have created a most profound sensation in the 
Scranton Board of Trade, and the sympathy 
of that body with the Penarth Dockers, and 
its indignation against the Western Union 
Telegraph Company are reported to have been 
‘nicely but ferociously compounded.” 

“America,” the Colonel assures us, 
‘thas one government, and a population of 
50,155,783, with a capacity of increase to 
400,000,000.” These people, we are told, 
‘‘are absolutely and unqualifiedly helpless” 
as against the Western Union Telegraph 
Company. There is but one remedy, he says, 
and that ‘‘is Governmental control.” This 
may be true, as respects the 350,000,000 who 
are unborn. They cannot reasonably be ex- 
pected to stand up, just at this time, against 
that redoubtable Cyclops; but surely the 
50,000,000 now alive should not give up 
without a struggle. It is a curious fact that 
while the American people are represented as 





utterly helpless and prostrate before the | tells us that the purchase of the American 


Western Union Telegraph Company, the in- 
ventors, or rather the applicants to the United | 
States Patent Office for letters patent, who | 
form but a small fraction of the entire popu- | 
lation, appear to have no difficulty whatever 
in controlling the Creator of the universe. | 

‘*The secrets of the Creator,” says Colonel 
Price, ‘‘are being demanded, not singly and | 
alone, but in battalions,” by these gentry. | 

Now this, to say the least, is extremely | 
impolite on the part of the patentees. If it | 
be true, the life of the Creator is undoubtedly 
made a burden to him If any portion of | 
the American people have the persistence 
and the power to make the Creator wish that 
he had died in his youth, ‘or that he had 
never been born, it is the ordinary holders 
of, and the ordinary seekers after, letters 
patent. 

Colonel Price is my authority for stating 
that the U. 8. Patent Office has issued 267,- 
313 letters for mechanical invention. The 
Creator, therefore, has been compelled to 
give up 267,313 secrets, no doubt, however, 
with a greater or less degree of reluctance, 
and not without a struggle, although appar- 
ently a vain one. 

It is greatly to be regretted that more spe- 
cific information has not been given us in| 
regard to the surrender of these secrets. It 
would be interesting to know whether the | 
Creator gave them up because he couldn’t 
help it, or whether he surrendered them 
rather than have any fuss with the patent- 
seekers. It appears certain, however, that 
he surrendered them on demand, uncondi- 
tionally, and—‘‘ in battalions.” 

Colonel Price’s courage seems to rise as the 
difficulties to be encountered increase. If 
his fellow-citizens oppress him, ‘‘I am help- 
less,” he cries. If his Government oppress 
him, he would expostulate with it, and, if 
necessary, revolutionize it. But, if it be a 
question between his Creator and himself, he 
will submit to no nonsense. He will not 
permit the Creator to keep even his own 
counsel, but will demand his secrets ‘in 
battalions” Can’t you make it squads, | 
Colonel? Why insist on battalions ? 

‘* America,” says Colonel Price, 
pushed to the front and leads the field. She 
has no competitor. All are distanced.” She 
is ‘‘iron-ribbed from ocean to ocean and 
from zone to zone,” and he might have 
added copper-bottomed also. Immigrants to 
the number of 13,000,000 have already ar- | 
rived ; but they are only a committee, as it | 
were, sent forward to prepare the way for 
their friends in the fatherland. The noise of 
‘the greater moving mass to come” is heard 
like ‘‘distant thunder” (probably ‘* backin’ 
der droonks oop”); and yet he says, ‘‘ this 
noiseless growth must not find us lacking.” 
He publishes tables showing an increase of 
4,000 per cent. in the value of property in 
the United States since the year 1800. He 
fairly revels in this growth of wealth. He 
rejoices in the increased value of everything 
except telegraph property, and especially the 
telegraph property of the Western Union 
Company. The prosperity of that ‘‘Cy- 
clopean system of plunder” seems to wring 
his heart with unutterable anguish. The 
growth of the United Statess, he tells us, is 
“‘marvelous,” and ‘fairly incomprehensible 
in magnitude,” and yet this country has nu 
Governmental Telegraph. He tells us that 
the object of the British Government, in ‘‘as- 
suming control of the telegraph, was to stim- 
ulate trade, to economize capital, to facilitate 





** has 





commerce, and to encourage manufactures.” 
He tells us that in 1840 the wealth of the | 
United States was only one fifth as great as | 
that of Great Britain, and that in 1880 the | 
wealth of the United States was six billions | 
greater than that of Great Britain, al-hough | 
Great Britain had fcr eleven years assiduous- 
ly stimulated trade, economized capital, fa- | 
cilitated commerce and encouraged manu- | 
factures with a Governmental Telegraph. | 
How can this be accounted for ? | 

Colonel Price styles the purchase and ab- | 
sorption of other telegraph companies by the 
Western Union Company ‘‘a system of. 
Cyclopean plunder,” apparently because, in| 
his opinion, it paid from five to Dee 


more than the value of the property. He 


Telegraph Company’s lines was a ‘‘ flagrant 
outrage on common honesty,” and that the 
capital stock of that company, amounting to 
$5,833,100, had been diluted some ten-fold. 
It is manifest that the Colonel has no cor- 
rect knowledge of the extent of the American 
Company’s lines or the value of its property. 
He charges that the Western Union Com- 
pany ruins its competitors. If his figures be 
reliable, that company has always paid for 
the property of these competitors vastly 
more than its value. This seems to be a 


|novel kind of rnin—a kind to be courted 


rather than shunned. 

If the purchaser who pays tenfold too 
much for what he buys be a ‘ Cyclopean” 
robber, what kind of a Cyclops would the 
Colonel call the ruéned seller ? 

The Colonel appears to have some exclu- 
sive information in regard to the pneumatic 
tube which he speaks of as ‘ outrunning 
steam and surpassing electricity.” ‘In it,” 
he says, ‘* we see time reduced to a minimum 
in the delivery of articles that bave length, 


breadth, thickness and weight—letters or 
merchandise, perhaps; we see hours 


shrunken into minutes—from ocean to ocean 
a day’s trahsit.” 

Now, the writer has never had _ the pleas- 
ure of seeing a pneumatic tube run; but, if 
it surpass a well-lubricated streak of light- 
ning in a short race ‘from ocean to ocean,” 
itis no slouch. It is a pity, however, that 
its carrying capacity is limited to articles 
having length, breadth, thickness and 
weight. The customer seeking transporta- 
tion of packages having none of these qual- 
ities is certain to turn up. 

The absurd idea seems to have found lodg- 
ment in some minds that, if the Government 
take the telegraph and reduce the rates to a 
merely nominal price, telegraphy must 
necessarily be cheap. The telegraph busi- 
ness cannot, of course, be carried on without 
great cost, and the lower the rates the 
greater will be the expense. If those who 
use the telegraph do not pay in tolls enough 
to maintain it, the expense must be paid in 
some other way. In case of Government 
control of the telegraph, the interest on the 
cost of the plant and the deficits, if any, 
must necessarily enter into the taxation of 
the people. 

Colonel Price seems to favor a Governmen- 
tal telegraph, mainly for the purpose of ex 
tending its use by cheapening the rates; but 
people generally, no matter what the rates 
may be, will seldom, and a vast number will 
never, use the telegraph, for the simple rea- 
son that their avocations do not require its 
use. One of the questions to be determined 
is, whether or not the millions who do not 
use this means of communicatien should be 
taxed for the purpose of giving lower rates 
to the thousands who use it daily. 

The writer is concerned in the welfare of 
many thousands of people who are vitally 
interested in the destinies of the telegraph, 
but who are not mentioned by Colonel Price. 
Their claims are worthy of serious consider- 
ation in connection with the radical changes 
proposed. Allusion is made to the teleg 
raphers, who, in fidelity, industry and in 
telligence, are second to no workers in the 
world. 

Taking Morse’s invention when the Gov- 
ernment had discarded it as impracticable 
for business purposes, by their skill and in- 
dustry they have built up the unrivaled tel- 
egraph systems of the United States. 

What does Colonel Price propose to do for 
them under his five cent or ten cent tariff ? 
Is their compensation to be fixed on the same 
basis? If so, the efficiency of the service 
cannot be maintained. 

Colonel Price thinks the telegraph could 
be made profitable at one cent per word, or, 
say, ten cents for a message of ten words, 
although he cites Mr, William 8. Crosby, of 
Chicago, asa ‘‘five-center,” and commends 
him as ‘‘a gentleman thoroughly conversant 
with the cost of construction and the expense 
of maintenance of telegraph lines.” 

(To be continued.) 
-_ 

A new hotel at Old Orchard Beach is being 

completed by Mr, Samuel Haines, 
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APPROACHING REMOVAL OF THE TELEPHONE 
FACTORY—-LONG-DISTANCE TELEPHONING 
PRACTICALLY CONSIDERED—IT WILL NOT 
.PAY, BUT CINCINNATI, LOUISVILLE AND 
INDIANAPOLIS WILL SOON TALK. 





INDIANAPOLIS.—‘‘The Circle” is said to 
be the exact geographical center of Indiana. 
If not the hub of the universe, the citizens 
of the Hoosier Metropolis evidently con- 
sider it the ‘‘given point” from which he 
must begin who would solve the Presidential 
problem. 

Upon a subject quite as likely to event- 
ually, though mildly affect them ina busi- 
ness way, the people here are not so well 
informed. That ‘“‘The Gilliland Electric 
Works”—one of seven factories that are 
supplying the world with the essential 
portions of the telephone, 1s to be removed 
to Chicago in September, seems to have 
escaped the attention of the local item 
gatherer. The factory is situated about two 
miles from ‘‘the circle,” and therefore 
about two miles out of the world, except 
that it gives employment to about 150 men 
and fifteen girls of Iudianapolis. Its 
capacity is at present over one hundred com- 
pleted ‘‘ bells ”"—that is, everything that one 
sees of a telephone, except the telephone 
proper or ear piece—per day, and, in spite of 
the early removal determined upon, this is to 
be forced up to one hundred and fifty per day, 
so much greater is the demand than the 
supply. When it is known that everything 
from the tiny knob of brass that forms the 
tongue of the signal bell to the intricate 
“armature,” with its mysterious fillings of 
wire, thin as the finest human hair, even 
when covered with silk, is made from the 
raw material in the establishment, its loss as 
one of the industries and attractions of the 
city may be appreciated. One year ago 
‘*the Western Electric Company” was 
formed, with a capital of $i,000,000. Into 
it the four formerly independent factories at 
New York, Boston, Chicago and Indian- 
apolis were pooled. The company, though 
it has an interest in other telephone 
factories in this country and Europe, have 
found their combined facilities unequal to 
keeping pace with the increasing demand. 
They are therefore erecting, at the corner of 
Clinton and Van Buren streets, Chicago, a 
building that wil! be one of the largest in 
the country, being 150 by 300 feet and six 
stories high. Into this, when ready, the 
Indianapolis and Chicago business will be 
removed, for the obvious business reason of 
concentration and its consequent economy. 

Long-distance telephoning, since the suc- 
cessful experiments between Baltimore and 
Chicago and New York and Chicago, is the 
electric question of the hour. The last few 
years have been marked with great discov- 
eries in the regions of electricity, and yet it 
will not strike the average reader as extrav- 
agance to say that there lies yet beyond as 
vast a field for exploration, and a more mys- 
terious, if not more awful one, than Colum- 
bus entered when he dared sail out into the 
unknown ocean—if to return, God and his 
own prescient soul alone knew. It is this 
uncertainty that allows the imaginations of 
speculators in electric inventions to run rivt, 
and which is affording a rich harvest to 
sharpers, whose ‘little knowledge ” of elec- 
tricity is ‘‘a dangerous thing”—to their 
victims. In a science which may never 
become an exact one, and where the nature 
of the agency can only be feebly guessed at 
from its ‘‘ manifestations,” and its habits 
Jearned only by experience, it is the ‘‘ prac- 
tical scientist” that must be appealed to for 
really useful information. Mr. E. T. Gil- 
liland, who a few years ago was known in 
Cincinnati as ‘‘our Western Edison,” and 
who has proved himself almost the practical 
electric expert of the country, is eminently 
such. To the technical knowledge that ena- 
bles him to superintend the intricate details 





of the manufacture of all kinds of electric| 
apparatus, and to meet competition as per-| 
fector and inventor, he unites a broad knowl. | 
edge of their application that makes him | 
one of the few men, in any position in this| 
world, whom it would be difficult to replace | 
—although it is true that there can be no 
vacant chair in this life that cannot be filled, 
and wortbily, too. Hence we find the West- 
ern Union operator and expert of six or 
seven years ago not only the supervisor of 
many of the great Western Electric Com- 
pany’s affairs, but see him the President of 
the Missouri and Kansas Telephone Com- 
pany, with its capital of $1,000,000, and of 
the United Telephone Company, with a cap- 
ital of $700,000, the two corporations con- 
trolling all the telephone business and rights 
in Missouri and Kansas, except those in the 
city of St. Louis. His views on long-dis- 
tance telephoning are therefore given with | 
confidence in their value and general inter- | 
est. In response to pertinent inquiries, he | 
said, substantially: 

“It has been demonstrated that it is 
entirely practical, with the new compound | 
wire, to hold a telephonic conversation 
between Chicago and New York City. The | 
same wire, in theory, as that for which the | 
Harmonic or Postal Telegraph system have | 
purchased the exclusive right, was tried years | 
ago, but at that time it was found that the | 
copper covering of the steel core (which latter | 
is necessary to give the copper wire the | 
tensile strength to sustain itself, would not | 
stand the necessary joints and bending. This | 
difficulty has been overcome by putting on | 
the copper by electro deposit. 

‘Without knowing what royalty would be | 
asked by the owners of the patent, I believe | 





that the cost of the wire itself will prevent | 
telephoning at as great a distance as you have | 
named ever becoming ‘ popular,’ in the busi- | 
ness sense of that word, and as an investment | 
I doubt if it can ever be madeto pay. When| 
we first experimented between cities, and we | 
talked in the very earliest days as far as 400 | 
miles, we used a light wire of bigh resist- | 
ance—a wire that could be put upon eighteen | 
poles, and which weighed not more than 100 | 
pounds to the mile. Some of us even then 
maintained that a large wire of low resistance 
—as is now known to be correct—was the 
thing; but inter-city telephoning was an ex- 
periment, and we consulted economy. To| 
talk over the twelve hundred miles between 
Chicago and New York there must be used 
either the compound wire or an iron one | 
several times as heavy—an impracticable size. | 
The copper wire would require about thirty- 
six poles to the mile, and I have roughly 
estimated its cost at $400,000. Only one wire 
can be used upon one set of poles, for even 
at the extreme ends of long cross-arms, at 
such a distance what was said to one wire | 
would be heard on the other and vice versa, 
owing to induction. In fact, we find it 
impractical from this reason to put more than 
one wire on one sect of poles for distances 
greater than three miles—four miles being 
the very limit, even if far apart.” 

‘“*Won’t this induction trouble be over- 
come?” 

“Tf it 1s, the inventor can make millions of 
dollars. No remedy is yet known that is not 
more costly than the disease. If it was over- 
come, telephoning would be brought nearer 
to a par with telegraphy on the score of cost 
of wires, though the latter would still have 
the advantage of being able through the 
‘ quadruplex’ of making one wire do the work 
of four, or, through the harmonic system, 
of eight -things impossible in telephoning. 
But to resume: Grant—which I doubt, as 
telephony makes no record—that you could 
keep a New York wire busy for ten hours a 
day, at a dollar for five minutes’ conversa- 
tion. It will practically take five more min- 
utes for every connection between the parties 
seeking to converse—or the income would be 
six dollars an hour, or sixty dollars per day— 
not the interest on the $400,000 invested, to | 
say nothing of the cost of maintenance of 
the line. Nay, more, in so long a circuit 
there would be ‘trouble’ at some point much | 
of the time, and to get continuous service a 
company would have to put up a second wire, | 
and necessarily a second set of poles.” , 





“Then, telephoning for, say, one thousand 
miles, is possible, but not probable?” 

** Exactly. For distances of one hundred 
miles or a little over, groups of cities, how- 
ever,. will be united by telephone, and within 
a short period, under what is known as the 
‘extra territorial’ license system, Louisville, 
Indianapolis and Cincinnati will be in daily 
communication with each other by tele- 
phone. For this purpose a No. 8 or No. 9 
wire will be sufficient, the one having a little 
over 14 ohms resistance and weighing 380 
pounds to the mile, and the other nearly 1614 
ohms resistance and weighing 520 pounds to 
the mile.” 

‘* Will the ocean ever be telephoned under?” 

‘*In that case there are electric impossibil- 
ities in the way, so far as prescnt invention 
and knowledge go. AsI have said, for al- 
most any distance by land the obstacles are 
only mercantile, but as to the sea, the tele- 
graph stopped at its ebb-tide for years, and 
the telephone halts on its shore for the pres- 


| ent.” 


The electrician would have added, ‘“‘ and 
forever,” perhaps, had he not been familiar 
with the wondrous progress of the last quar- 
ter of a century in all things into which 
enters ‘‘electricity”—the term applied by 
the sons of science to the great Unknown, 
which is to give its name to an “age” of his 
tory. It may be that in none of its useful- 
ness is it to be curbed, 

‘Like Amru, pausing at the sea.” 
For already by it, in one of its forms, 
‘** Earth o’ercome, old ocean’s tides are taught 
Submission to the mightier waves of thought.” 
L. O’S. 
lis 


| Perfect Interference of Sound by Tel- 


ephone. 





Suppose we have two telephones having 
the poles of their magnets similarly placed, 
and so connected with a circuit that a cur- 
rent will traverse their coils in the same di- 
rection. It is evident that any electric cur- 
rent passing will cause a simultaneous move- 
ment in the same direction in the dia- 
phragms of both telephones. Now, if we 


| conceive the current reversed in one of the 
| telephones, the motions will have opposite 


It follows, then, that the currents 


signs. 


| due to the vibration of the diaphragm of a 


third telephone in the circuit will produce in 
the two telephones vibrations of opposite 
phas’s ; the sounds produced, therefore, will 
differ by a half wave length. The same cur- 
rent which in one telephone produces a con- 
densation will in the other produce a rare- 
faction. 

The experiment, as successfully tried in 
the physical laboratory of Dartmouth Col- 
lege by Professor Emerson and myself, was 
arranged as follows: The mouths of two 


| similar telephones were placed before the ex- 
| tremities of a Y-shaped tube, and the sound 


from both telephones conducted to the ear 
by rubber tubing. A reversing switch was 
placed in the circuit, by means of which the 


| direction of the current in one of the tel- 


ephones could be changed; in this way could 
be produced at will coincidence or interfer- 
ence of sound. Each branch of the Y-tube 
was of rubber, so that either arm could be 
closed by pinching. Organ pipes of various 
lengths were sounded near a telephone in a 
neighboring building It was found that, 
when arranged for interference, the pinch- 
ing of either of the branch pipes produced a 
very decided increase in the intensity of the 
sound; when reversed, an equally decided 
decrease. The inequality in the intensity of 
the sounds due to the two telephones was 
found to be the chief difficulty in producing 
complete interference; but by partly closing 
one branch, so as to weaken the stronger 
sound, the effect was much improved. In 
several trials the interference was complete, 
no sound whatever being audible. The 
rapid reversal by the switch gave a sharp 
contrast between the strengthening and the 
weakening effect. 

This method of demonstrating the phe- 
nomenon of interference has obviously the 


| advantage of applicability to sounds of any 


pitch. With singing, the interference was 
very satisfactory, especially with the lower 


notes; in conversation, however, the sound 
is not so much weakened, but the quality is 
perceptibly changed. The vowels seemed to 
suffer much more than the consonants. 


—— 


Telephone vs. Telegraph. 





A few days ago a gentleman in Hartford, 
Conn., had occasion to communicate with a 
friend in a town some forty miles distant, 
and wanted an answer before the depariure 
of the 10:30 a. M. train. He went to the tel- 
ephone office, but as their wires were 
crossed, he had to resort to the telegraph, 
and was told that he might have an answer 
‘*in about an hour.” At 10 o’clock he called 
for the answer, but none had been received 
He then went to the telephone a second 
time, and was able to communicate and ob- 
tain the desired information in less than ten 
minutes, and at a cost of only fifteen cents. 
The answer by telegraph was received at 
10:'9, and the dispatch and reply cost fifty 
cents. 

ares —— 

The Inter-Ocean remarks: ‘‘ Since Chicago 
got telephonic communication with New 
York, it enables her citizens to transact busi- 
ness without exposing their persons and 
morals to the dangers that lay thick about 
Hell Gate. No wonder New York is bad, 
when she asks all the world to sail into her 
harbor through such achannel.”’ The editor 
of that paper has evidently forgotten the old 
saying about people who live in glass houses. 


° <e 


By a new telephonic invention a whisper 
can be heard at a distance of 750 miles. But 
that is nothing. When a farmer’s wife 
goes to the door and faintly whispers ‘‘ Come 
to dinner,” it can be heard across a ten- 
acre field without a telephone. 


<b 





A New Stock Telegraph Company. 

The Commercial Telegram Company, 
whose offices are in the Equital le Building, 
propose to render the same service that is 
| now done by the Gold and Stock Telegraph 
| Company, and expect to attract customers 
| by the use of superior instruments, the in- 
pened of Mr. Stephen D. Field, through 
the aid of which the quotations at the Stock 
Exchange can be ticked out in less time 
| than now required. By the present system, 
the time clapsing between a transaction on 
the floor of the Exchange and a record of it 
upon the tapes in the various brokers’ offices 
varies from ten to twenty minutes, and when 
| business is brisk the instrument cannot 
work fast enough to record half the trans- 
actions. The printing wheel in the ordi- 
nary instrument makes about eighty revolu- 
tions a minute, while, the wheel in Mr. 
Field’s machine makes about 175 revolu- 
tions. The appearance of the printed tape 
is about the same in both systems. The 
Stock Exchange now undertakes to collect 
the quotations and record of its business by 
its own men, and this information will be 
transmitted to the Gold and Stock and the 
Commercial companies by private wire. 
How soon the customers will receive the in- 
formation will depend upon the rapidity 
with which the instruments do their work. 
The new company will begin to put in in- 
struments about the Ist of June, and their 
charges will be the same as those cf the 
present company—$25a month. The offi- 
cers and directors of the company are: S.W. 
Fullerton, President; Luther E. Shinn, 
Vice-President and General Manager; John 
B. Scott, Treasurer; George W. Casper, 
Secretary; Richard C. McCormick, Dumont 
Clarke, E. W. McClure, Stephen D. Ficld, 
George L. Hutchings, William T. Messeran, 
John P. Dickenson and William A. Park. 


—_—__ +. 


New Yorkers can now converse with Chi- 
cagoans through the telephone. It is much 
more healthy for the New Yorkers than to go 
to Chicago to do their conversing. A Chi- 
cago sand-clubber can’t knock all New York 
down through the telephone,—Norrestown 
Herald, 
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TELEPHONIC PROGRESS IN MEXICO. 





The Telephone ir General Use Through- 
out the Country. 





NUMEROUS COMPANIES FORMED IN CONNEC- 
TION WITH THE PARENT ORGANIZATION. 





The interest manifested in Mexico by the 
American people is increasing daily. 

The Americans have no doubt a larger 
amount of capital invested in Mexico than 
any other foreigners having initiated many 
enterprises during the past five years. 

Among these is the Mexican Telephone 
Company which began to place its wires in 
June, 1882, and in eight months afterward 
was making more than its expenses. The 
great proportions which this company has 
since attained are shown by the following 
statistics: 

In this city there are 308 miles of wire and 
551 telephones in operation. The estimated 
length of telephone lines in the Republic is 
1,250 miles. The estimated number of tele- 
phones is 3,000. 

The Mexican Telephone Company of the 
City of Mexico has the following officers: F. 
M. Delano, President; James H. Howard, 
Vice-President, and J. D. Haines, Secretary. 

This company ownsall the telephones used 
by the sub-companies in the Republic. It 
furnishes telephones and all supplies 
appertaining to the business to the 
interior companies, which may be properly 
considered as branches of the parent one 
which holds a valuable federal concession as 
well as concessions from the States and city 
governments. 

Mr. George L. Wiley, the present General 
Manager of the Mexican Telephone Company 
was elected on the 7th of March last. He 
was several years Superintendent of the 
Metropolitan Company of New York, and 
also Vice-President and General Manager of 
the Central Telephone Company. Since he 
came here he has by his excellent business 
capacity rapidly promoted the Mexican Tele- 
phone Company's interest, and it may be 
reasonably expected that the number of tele- 
phones and miles of wire will be doubled 
during the current year. 

Among those who joined the staff this year 
is Mr. 8S. T. Wyatt, who was formerly at 
the head office of the Mexican Telephone 
Company in New York, and is now the 
company’s ar:ditor in Mexico. He isa talented 
and agreeable gentleman and has already 
gained a host of friends. 

The Mexican Telephone Company have 





the exclusive right to use the Bell Telephone | 
Company’s patents in this Republic. In this | 
city their customers include the leading | 
bankers and mercantile houses, as well as the | 
Government departments and newspaper | 
offices. 

The telephones are in constant use and the | 
offices are open night and day. 

Mr. F. M. Delano, the President of the 
Company, was to have sailed from New York 
for Vera Cruz on the 12th instant, and will 
doubtless be in this city within a fortnight. He 
is a spirited capitalist and may probably 
engage in some enterprises that will promote 
the advancement of the country. 

The Mexican Peninsular Telephone 
Company was formed in New York last 
month. It has for its object the introduction 
of telephone lines in the states of Chiapas, 
Campeche and Yucatan, and the establish- 
ment of asub-marine cable between Progreso, 
Yucatan and Havana, Cuba. 


——_—-_- > o————— 


For the last two months the Western 
Union Telegraph Company has been work- 
ing its line between New York and Chicago 
with the Wheatstone automatic system, 
which for nearly five years has been in con- 
stant use in England, where it is regarded as 
a valuable system for use in any office doing | 
a large business. The principle of the 
Wheatstone apparatus is that upon which all 
automatic systems are based. A paper 
stencil is prepared which, ‘passing through 
an apparatus of great delicacy, makes and 
breaks the current in accordance with the 





perforations. The result appears at the 


other end of the line in the ordinary dots 
and dashes of the Morse alphabet upon a 
tinted strip. The speed of the instrument 
is limited only by the ability of the trans- 
mitting machinery to indicate every perfora- 
tion in the paper strip. When the dots and 
dashes at the other end become blurred or 
run together, it is evident that the despatch- 
ing isdone too fast. Two hundred words a 
minute is about the average speed attained, 
but under favorable conditions three hundred 
words are possible. Messages are sent and 
received over one wire at the same time. A 
reporter of the Evening Post was shown the 
apparatus to-day working in the Western 
Union office upon the regular Chicago busi- 
ness, one instrument sending and another 
receiving at the rate of about two hundred 
words a minute, or eight times faster than 
one man could do the work by the ordinary 
system. When a written message is received 
for Chicago it is first given to a ‘‘ puncher,” 
who punches out upon a strip the holes 
which correspond to the appropriate letters 
wanted. A good puncher can do about 
thirty words a minute, and one specially 
expert man does forty wordsaminute. Five 
men are kept busy preparing the slips for the 
machine, which has not work enough and 
is obliged to stop now and then and wait for 
the ‘“‘punchers” to catch up. The messages 
which come in on the tape are given to type- 
writers to put into ordinary writing, and the 
one instrument keeps eight girls busy in 
transcribing. 

The matter has passed out of the domain 
of experiment, according to the officers of 
the company, and there is no reason to doubt 
that the system is destined to great extension. 
It is especially valuable where wires are 
scare and men plenty, for over one good wire 
ten times as much business can be done as by 
the Morse system. In England, when long 
speeches are to be sent by telegraph, the 
company sends a dozen ‘‘ punchers,” with 
their little instruments in their pockets, and 
the strips are prepared right in the hall from 
the stenographers’ notes, and by the use of a 
Wheatstone transmitter the speeches can be 
sent over one wire as fast as they are de- 
livered. The officers of the Western Union 





Company are perfectly satisfied with the | 


results, and the system will be extended to | a submarine cable bet 


persons are needed for the work, but only | pyplic Works. 


other lines. About the same number of 
about one-tenth as many wires’ In case o 
accidents, storms, and a consequent loss of 
available wires, the system will be invalua- 
ble. 

— a 


at the point of contact between two hetero- 
geneous bodies. 

2. Electricity is propagated either through 
conduction or dielectric radiation. 

8. Bodies may be divided into dielectrics 
and adielectrics. In the first the conductivity 
increases, in the second it diminishes, with an 
increase of temperature. 

4. An electrolyte is a decomposible dielec- 
tric. 

5. In every closed circuit, of which a 
portion is dielectric, the sum of the potential 
differences is either greater or less than 
zero. 

6. The galvanic current arises at the ex- 
pense of the temperature at one point of 
contact and produces an increase of tempera- 
ture at the other. 

7. The electrolytes in the circuit are 
always decomposed. Hence arise new differ- 
ences of the potential, which may diminish 
the previous sum, or even reduce it to zero, 
through chemical polarization. 

8. The change of temperature is estimated 
by the galvanic heating, the production of 
warmth at the points of contact, and the 
chemical heating. These changes lead to 
thermal polarization. 


- ~—-- - 


Elasticity and Electric Conductivity of 
Coal. 





W. Becty reports a series of experiments 
upon some cylindrical sticks of coal prepared 
by Carré, estimating their modulus of 
elasticity by determining the note which 
is produced by rubbing them longitudinally 
with rosined fingers. All the observations 
showed an increase of conductivity with in- 
crease of temperature. He does not think 
that coal, whether compressed or prepared 
from gas coke, is so homogeneous as Siemens 
supposes, but its texture is sufficiently uni- 
form to furnish conclusive evidence of the 
relations which he has pointed out. 


—_—_ ame —— 


A Cable Between Cuba’and Spain. 





Havana, April 12.—A project for laying 
ween Spain and Cuba 
is awaiting the approval of the Minister of 
The company which will 
own the cable has been constituted under 
the title of the Spanish-American (Ibero- 
Americano) Submarine Cable Company. It 
is proposed to lay the cable over a route that 
will be divided into three sections, the first 


A meeting was held at Davenport, Iowa, | of which will unite Portugal with the Azore 


on the 21st inst., of stockholders of the Mid- 


Islands, a distance of 1,000 miles; the second 


land, the Central and the Western Telephone | section to @xtend to the Bermuda Islands, 


‘companies. The outcome of the meeting, | being 1,700 miles, while the third will ter- 


which was private, is said to have been that | minate at Havana, a distance of 775 miles. 


|the representatives present favor a grand |The cable will be connected at the Bermu- 


consolidation of these three companies, con- | das with the city of New York by a cable of 


trolling Ohio, Indiana, Illinois and Iowa. | about 750 miles in length. 


From Havana a 


One-third of the consolidated stock will be | line about 380 miles long will be laid, con- 
sold to the Bell Telephone Company, as a | necting the cable with the Central American 
guarantee that the stock will not pass into lines. The price fixed for messages bet ween 
other hands, which may be opposed to the | Spain and Havana is 30 cents a word, the 


Bell people. The Western Telephone Com- 
pany has now exchanges in some fifty towns, 
such as Muscatine, Clifton, Lyons, Ia., and 
Coal Valley, Milan, Rock Falls, Sterling, 
Geneseo, Cambridge, Rock Island and Mo- 
line, Ill. 
and the Central, are also working numerous 
toll lines. A stockholder of the lowa Tele- 
phone Company states that the company is 
likely to go into the consolidation. It is 
agreed that the new company may buy and 
manage any independent lines and small 
companies which are now, or which may be, 
organized. 
——__ +> ——__—_ 


Thermal Theory of the Galvanic Current. 





J. L. Hoosweg finds that there is always an 
evident decomposition, when the thermo- 
electric equivalent of electrolysis exceeds the 
electromotive force of the battery. He 
deduces from his experiments the following 
conclusions: 


The other companies, the Midland | 





| present rate by the way of the United States 


being $1.20 per word. The company peti- 
tions the Spanish Government to guarantee 
the annual transmission of 1,000,000 words. 


a 


CutcaGo.—The overhead wire question is 
still an unsolved problem, though it is pos- 
sible a compromise may be reached on cables 
and short poles. The Western Union Telegraph 
Co. has now 400 men at work taking down 
wires and putting up the cables, which con- 
tain 36 wires each. Several telegraph men 
are here watching operations, and waiting to 
see what will be done on the first of May. 
The Mayor himself doubts the practicability 
of the underground ordinance. Should the 
cable system be allowed, as now seems 
likely, it will take until next fall at least to 
finish the work, as there are about 4,000 
miles of wire in the city, and it is intended 
to make the substitution complete even in 
the comparatively unsettled parts of the 


1. Every manifestation of electricity is a| city. Should it not be allowed, there will be 
consequence of the disturbed thermal currents | a long and expensive litigation. 


A Consolidation of Electric Motor Inter- 
ests, with Great Possibilities. 





Negotiations with a view of consolidating 
|the electric motor patents of Edison and 


Stephen D. Field have been going on for the 
last month, and resulted yesterday in the 
signing of contracts by both parties, which put 
an end to the fight and give the patents into 
the control of anew company. Three months 
ago, Mr. Edison was approached by the 
Field party and propositions were made for a 
consolidation. These propositions were not 
satisfactory, however, to Mr. Edison, and the 
matter fell through. About three weeks ago, 
however, mutual friends of both parties drew 
up a plan which was in general satisfactory 
to both. Agreements were then made out, 
and, after several conferences and revisions, 
the matter was decided yesterday. On the 
basis of the use of both sets of patents, a 
company is to be formed, with a capital of 
$2,000,000, for the purpose of operating elec- 
tric railroads in the United States. This 
basis was decided upon after the value of the 
patents had been placed at the sum named 
by a committee of estimate appointed for the 
purpose, whose chairman was Prof. George 
F. Barker, of the University of Pennsylvania 
The company will be organized probably 
during the week, and the principal stock 
holders will include the capitalists in this 
city, who have been active in bringing about 
the settlement. The patents, over which 
much litigation sprang up, relate for the 
greater part to the simple appliances in elec 
tric motors and other devices connected with 
their use. By the agreement signed yes- 
terday, the Edison dynamo will be the gene- 
rator of the electricity, but is only to be used 
for railroad purposes. The use of this dy 
damo with the devices of propulsion invented 
by Mr. Field will reduce the cost of running 
as: well as simplify the mechanism of the 
motors, and by the union all the patents of 
the United States in regard to electric rail 
roading, it is claimed by those interested in 
the scheme, will be in the hands of one com 
pany. There had been some talk of confer- 
ring with Siemens, of Berlin, with regard to 
bringing his patents into the consolidation, 
but upon investigation, as is asserted, it was 
found that his patents in this country were 
of comparatively little value, and he wus not 
consulted upon the subject. 

The first work of the company will be in 
regard to the elevated roads in this city, and 
experiments are to be made in a short time 
which, it is claimed, will result in the adop- 
tion of that form of locomotion. 

Mr. Field has been given permission to 
make his experiments on a branch road, but 
in order that there should not be the slightest 
delay to travel, they will probably be made 
upon Mr. Edison's railway in Menlo Park at 
first. 

The elevated railroad people who have 
examined Mr. Field’s plans are firm believers 
in their succ: ss, and the expense in making 
the change from steam motors to electric 
will be small. 

According to the present plan the dynamo 
machines will be run by steam-engines placed 
at the two ends of the road. The trains will 
run independent of each other, and by the 
simple turning of a lever it will be possible 
to regulate the current in such a manner as 
to allow two trains to approach only within 
acertain distance of each other, thus making 
the running of numerous trains in a fog 
perfectly safe as regards collisions. 

A local or subordinate company will be 
formed for the purpose of introducing the 
electric motors on the elevated roads, while 
the general company will have jurisdiction 
over the whole United States. 

The capital stock of the company is to be 
divided into 20,000 shares of $100 each, for 
which, according to the present understand. 
ing, a premium will be exacted. 

It was stated yesterday that a large number 
of capitalists had signified their intention of 
taking the stock. 

Mr. Edison said that the reason of his 
apparent readiness to sell his patents to a 
new company was that he had no time to 
take charge of the motor branch of the 
electric business. The electric light alone 
was sufficient for his company, and the busi- 
ness was growing so fast that it would soon 
be all that could be attended to. His experi- 
ments had been mostly with reference to 
running the electric motors on the large rail- 
roads, and he had not dabbled with horse-car 
roads or small affairs The experiments hud 
been most successful at Menlo Park, and 
had demonstrated to his satisfaction that the 
motors could be used with a saving of 
money. This branch of the business the new 
company, he did not doubt, could carry on 
with great success. Mr. Field had experi- 
mented, he thought, on the small horse rail- 
roads, and now, with all the patents under 
one company, there was no reason why 
electric motors in a short time should not be 
ruoning all over, and electric railroading 
be one of the great successes of the age. The 
motor at Menlo Park ran around the track a 
mile in two minutes, and much greater speed 
could be attained. Experiments by the new 
company would be continued at Menlo Park 
under the management of Mr. Field, 
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The Efficiency of Accnmulators. 


We have been told by no less an authority 
than Prof. Edison that ‘‘the only purpose 
served by the storage battery is that of de- 
veloping man’s latent propensity for lying.” 
Yet on every hand we see successful me- 
chanical contrivances which could never 
have been without the interposition of the 
storage battery. 

It is recorded of Alcibiades that he said 
the Cretans were liars, but Alcibiades was 
himself a Cretan: therefore, what he says is, 


from his own assertion, untrue. Prof. Edison 
says, inferentially, that those who use 
storage batteries are not to be believed, and 





all | 
of | 


as he acknowledges that he has been exper- 
|imenting, and therefore using storage bat- 
| teries himself, we will take him at his word 
jand refuse to credit him in this regard—if 
| the bull is excusable. 

| Seriously, to less famous electricians than 
| Mr. Edison, the storage battery seems to be 
Without the 
would 


of almost inestimable value. 
storage battery the electric 
|be open to many and serious objections, and 
|the electric boat would be impossible; for, 
lif it was necessary to carry a steam engine 
|to work the dynamo, it would be as well to 
lconnect it with the shaft at once, and thus 
save time and expense. Aerial navigation 
never really looked feasible until the advent 
| of these boxes of plates, any one of which 
| contains sufficient power to lift itse lf up sev 
j}eral miles in the air. When bicycles first 
“ame into use, much was expected of them, 
land the most sanguine thought they would 
at no distant day be in general use. But 
| when it had been computed that the rider 
as much labor in a given 
|number of miles as he would have done had 
|he walked, most people lost confidence in 
| the bicycle. Emerson has said, ‘‘God gave 
|man a a pair of Jegs to walk with, and yet 
|he prefers to be driven around in a car- 


railway 











riage.” 

Professors Ayrton and Perry, 
rather more of electricians than philosophers 
Instead of refusing to encour- 
age men to ride, they have taken the world 
| as they found it, and they argue that 1f men 
| will ride, it is well to supply them with an 
leasy and economical means of doing so. 
| Evidently with this idea in their heads, they 
| have designed an electric tricycle by means 
|of the storage battery. In this motor, ten 
little black boxes carried on the base-board 
contain the stored electric energy. In these 
}accumulators, it is the receptacle which has 
weight, so that neither in receiving its feed 
|in the morning nor in discharging its power 
| during the day does the accumulator gain or 

| lose in weight. The rider sits w ith the steer- 
| ing handle on the one side, and on the other 
If he wishes to go 


however, are 


or moralists. 


| his electric supply tap. 
| faster or up hill, he increases his supply, 
The little motor is fastened under the rider’s 
| seat, and drives the wheels by means of 
spur-gearing. With this tricycle a measured 
| mile has been run in 8%4 minutes when cur- 
|rying a man of average weight, and enough 
| accumulators to furnish power for a run of 
two hours. 

| When in 1860 Planté produced his second 
|ary battery, composed of lead plates peroxi- 
dized by a charging current, little more than 
scientific curiosity was excited. Who might 
not from this have foreseen the electrical 
railway car, the electric boat, the workshop 
motor, or even the electric tricycle? But it 
has been only since the perfection of the 
dynamo that the importance of this mode of 
storing electric energy has become of practi- 
cal importance, and great credft is due to 
Faure, to Sellon and to Volckmar for put- 
ting this valuable addition to practical sci- 
ence into available forms, 

A question of great interest in connection 
with the secondary battery has reference to 
its permanence, and possibly it was regard- 
ing this point that Edison spoke when he ex- 
pressed himself so strong a disbeliever in the 
storage battery. 

A fear has often been expressed that local 
action would soon destroy the fabric of 
which this battery is composed, and that the 
active surfaces would soon become coated 











action. This, however, has been disproved 
by Dr. Frankland before the Royal Society, 
corroborated by simultaneous investigations 
by Dr. Gladstone and Mr. Tribe. They 
showed that the action of the secondary 
battery depended essentially upon the alter- 
native composition and decomposition of 
sulphate of lead, which is therefore not an 
enemy but an aid to its continual action. 


ted 


An Inquiry Answered. 

Quite recently there have appeared in the 
columns of two of our daily contemporaries 
letters in which the writers asked for in- 
formation concerning the measurement of 
electricity. As these letters have not been 
answered, and as there seems little reason to 
believe they will be, at least from the quarter 
whence answers are expected, we feel 
called upon to give the inquiries in question 
an answer in order that they may not, 
through the silence of those they have called 
upon, be led to believe that there is no known 
means of measuring electricity. 

At present most of the proposed methods 
of measurement bear some analogy to the 
measurement of water passing through a 
large pipe by means of measurements taken 
of water passing, under similar conditions of 
head, &c., through a much smaller pipe. For 
example, suppose we have a mass of water, 
the head of water being constant. The 
water to perform work is taken through a 
pipe of area X, while the water actually 
measured in gallons or tuns passes through a 

1 1 
1,000 10,000” 
We can obtain an approximately correct idea 
of the quantity passing through the larger 
pipe in a given time. The electrical case is, 
however, simpler than that of the water. 4 
definite but comparatively small portion of 
the total current will be taken through a 
branch wire and this small quantity measured 
j t:t c&ygdqqth part of the gas was used 
to actuate a measuring instrument. So long 
as the proportion of 1 to 10,000 was abso- 
lutely correct, so long would the user be able 
to tell at a glance at his register the quantity 
used, and we think we may safely state 
that the science of electricity is sufticiently 
advanced to enable to give exactly the 
proportion of current used to actuate the 
register to that used in the working circuit. A 
definite quantity of electricity will perform 
a definite amount of work, and inventors 
like Edison knowing this fact, propose to 
use a certain proportion of the total current 
in doing such work as depositing a metal 
electrolytically. If a meter constructed upon 
this principle is placed in a house in con- 
nection with the electric light, ;9ig9th, say, 
if the current coming to the house is used in 
the register the other 9,999 parts are used 
by the householder. The small quantity 
thus lost could have no appreciable effect 
upon the price. The proportion lost is so 
small that it is possibly not more than one 
in a million, and certainly the loss of one 
foot in a million of gas distributed would 
not affect the price of gas. 





parallel pipe of area x, or 


us 
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Electricity in | Pee Presses. 

The generation of electrictity through the 
friction of the belts and pulleys in the vari- 
ous descriptions of mills has always caused 
great annoyance, and has sometimes caused 
serious conflagration. Many persons, too, 
have been seriously*injured by touching ma- 
chinery when thus highly charged ; for such 
electricity is static, and, therefore, of great 
potentiality. 

In the most improved printing presses the 
paper, from a roll, passing rapidly over the 
rollers in a semi-dry condition, collects large 
quantities of electricity, unless the press 
stands upon a foundation in direct communi- 
cation with the carth, which would allow of 
its escape. 

Letters often appear in the public prints 
from publishers and printers asking for a 
remedy for this. Here is onc sent to an es- 
teemed contemporary of ours, together with 
the response of the editor of the journal in 





question, wherein he explains how the evil 
may be lessened to a certain extent : 
To the Editor of the Scientific American : 


trouble with elec- 
as it 


I have considerable 
tricity, which gets into the paper 
passes through my cylinder printing press. 
If I have a small quantity of highly calen- 
dered sheets to be printed on both sides, 
when I run the blank sheets through there is 
no electricity in them; but as they pass 
through, the cylinder—I judge—generates 
the electricity and imparts it to the sheet 
being printed, and when the sheet comes out 
it is sometimes so charged that it adheres to 
the other sheets, causing an ‘“‘ off-set,” and 
the electricity does not leave the sheets for 


some time, thereby interfering with the 
feeding of the sheet the second time 
through. 


Several plans have been tried in this and 
other printing offices, such as oiling and 
chalking the tympan, running a copper wire 
underneath the pauper and into a pail of 
water, and humerous other ways have heen 
resorted to to remove the difficulty, but with 
no success. Can you suggest a plan whereby 
the electricity can entirely be removed ? 

Chicago. 


[ANsweR.—The same difficulty that our 
correspondent speaks of is experienced in 
many other printing offices. In a dry 
atmosphere, in buildings where the floors are 
insulated by dry timbers, e'ectricity will be 
abundantly generated when non-conductors 
such as belts or sheets of paper are put in 
motion. The most effective remedy is to 
produce a damp atmosphere in the room or 
shop. 

This may be done by thoroughly wetting 
the floor with water. In the printing rooms 
of the Seientific American it is found that 
sponges saturated with water and placed on 
the fly-table Serve a good purpose ; and our 
printer has proposed to use pans of water 
having perforated covers for the same pur- 
pose. In damp weather the electricity does 
not make its appearance. | 


It may seem like presumption on our part 
to prescribe a remedy for an ailment that in 
this case has been placed under the treatment 
of our contemporary. But the fact that 
electricity isa specialty with us and that there 
are many other sufferers besides the corre- 
spondent in question, would seem to be a 
sufficient excuse for such a course 

A more effective remedy for the evil com- 
plained of than is contained in the response 
of our contemporary will be found, we think, 
in bringing down from the ceiling to within 
a few inches of the belting an iron rod that 
has been attached to the gas or water pipes 
by a wire, At the lower end of the rod a 
brass bar should be fastened to which should 
be attached a number of brass knobs, each an 
inch apart, and brought up toa point almost 
in contact with the belting. “As fast as the 
electricity is formed it will pass through 
these knobs and thus through the iron rod, 
wire and water pipes harmlessly to the 
ground. What little is not thus drawn off 
will, after passing through the machinery be 
taken off by a wire that should be made to 
connect the machine and a neighboring gas- 
pipe. 

By means of these two ground wires we 
think the inquiring correspondent will find 
that all the electricity of which he complains 
may be got rid of. 


——_+4+___—__ 
Health at Hand. 


EVERY HOUSEHOLD ITS OWN DISPENSARY, 
AND EVERY MEMBER HIS OWN PHYSICIAN. 
By Dr. O. K. CHAMBERLIN. 





When the celebrated De Quincy first took 
to opium-eating, he says that he congratu- 
lated himself that happiness could be bought 
by the gallon, and unlimited draughts of en- 
joyment corked and uncorked at will. The 
degree of pleasure he experienced from the 
practice was so great that he viewed every 
grain of opium and every drop of laudanum 
as an epitome of so much delight. He had 
only to swallow them to be transported to 
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the regions of ecstacy. They put wings to | 
his shoulders, so to speak, and enabled him | 
to fly above mankind and look down with | 
good-natured scorn upon their inferior | 
sources of entertainment. He carried enchant- | an important part at the coronation of the 
ment in his pocket in the form of a lauda- | Czar. For four nights the great belfry 
num-filled vial, and measured glee and glad-| tower of iron at Moscow was splendidly il- 
ne-s at the rate of so many dreps per day. |luminated by electricity. No fewer than 

We now venture to propose a plan which, | four thou-and incandescent lights cover the 
will provide the |cupola, and 120 electric lamps of Rus- 
All the 


Electrical Hotes. 


startling as it may seem, 


We are glad to see that electricity is to play | 


lao. the earth connection was included in 


These are the days for theories. Many of 


| the circuit, the resistance did not exceed 1| the old ones that were perforce received for 


| ohm. 
e% | 
The Post-Office authorities hav 
been searching for means of so cancelling | 
postage stamps affixed to letters as to thwart 
all attempts made by the unscrupulous to use | 
them again. ll kinds of ink have been | 
used, but nevertheless, certain products of | 








public with truer and profounder sources of | sian invention outline the cross. 
satisfaction than any which poor De Quincy | principal churches are to be illuminated with 
the accompanying | ordinary lights from foundation to spire. 
Picture | 
and | 
Im 


enjoyed, and without 
penalties which he afterwards paid. 
to reader, health, strength 
vigor to be ready waiting your touch. 
agine your house supplied with them, or, 
what is the same thing, with the means of 
procuring them, in the same way that it is 
now provided with gas and water. Con- 
ceive, if you are able, such a state of things 
that, by pressing a knob, or turning a 
screw, a certain medium would be set in mo- 
tion that would carry health to men and 
women just as surely as water carries clean- 
liness to the person and gaslight to the eyes. 

An impossible state of things, you say! 

The nineteenth century has done much in 
the way of invettion, but it has not done 
anything of so wildly improbable a nature | 
us this. It has linked hemispheres by 
thread of wire and oceans by a rail of iron, 
achievements seem to be the ut- 


yourself, 


us 


and these 
most reach that it is capable of. 


various ventures in the field both of physics | 
and morals, but it has never pretended to|Specimen of an underground conduit for 


anything so magical as the bringin ot health | electric wires, which he informed us he had 


and happivess to households, and making | 
them as acce sible as gas and water. 


So you, the reader of these lines, are prob- | possible, in his invention. 
ably thinking or exclaiming in answer to the | 
We claim attention for | 


foregoing remarks. 
a few moments until we have 
plained our theory. For 


briefly ex- 


a} 


It has made | 


thirty years we| 


have been working hard to convince the pub- | 
yi | 


lic that there is one cure for all diseases 
which rendets other remedial measures vain 
and defies the popular prejudices of the day. 
That cure is electricity. We have toiled very 


| trouble would arise therefrom. 


long and very patiently in the endeavor to| 


prove to the great public—too often ham- 


pered by the shackles of bigotry—that the | 
draughts they have been swailowing are 


more than useless, and that the same benefi- 
cent medium which flushed the storm cloud 
with its angry glory and palpitates like a 
golden blush along the shadows of a summer 
sky is, after all, the only reliable healer, as it 
certainly is the gentlest and most pleasant. 


What we now propose to do, as a means of | 


making health an inhabitant of every house- 


hold, is to encompass New York City with | 


a metallic network of wires communicating 
with every residence; to construct station- 
ary electro-batteries of sufficient power to 
supply every house wih various qualities 
of electricity, and by subaqueous and at- 
mospheric lines to Brooklyn, the suburbs, 
and so on, until in the development of time 
there shall absolutely be no limits to its ap- 
plication. 

This, then, is the idea which we have long 
cherished, and which we now give shape for 
the first time. That it will be derided and 


turned into ridicule; that it will awaken the | 
spleen and antazonism of the medical fra- | 


ternity generally; that it will become 
tumely, we know but too well; 
will +o do good, that it will gradually steal | 
its way into favor through the hear s and 


minds of the intelligent and liberal, and that 


the | 
occasion of much personal abuse and con- | mulate d rust, especially is this the case with 
but that it | old structures. 


| 300 wire conduits in the market, 


the laboratory have been found to obliterate 
| its marks. 
* 
*% * 
* 
* 

The Czar has, it would appear, lost coufi- 
dence in foreigners, for he has refused to em- 
ploy any English illuminating or pyrotechnic 
firms on this occasion, though many such 
were given employment upon the occasion 
of the coronation of Alexander II. 


| The current number of Le Courter des 
| Brerets D’ Invention contains, in this regard, 
|a description of an electric apparatus, which, 
no doubt, will prove of great interest to the 
postal people. It was invented by M. J. 
Chatenet, and is of such ingenious construc- 
tion as to burn, by the aid of electricity, 
| three parallel lines through a postage stamp 
without in anywise injuring that portion of 
an envelope which lies immediately under- 
neath. 


x * 

We took occasion recently in these columns 
to comment on the fruitless toil and trouble 
some people give themselves by working at 
ideas which, had they but inquired, they 
would have learned had been worked out 
years before. We might have included 
those people who work and worry and waste 


| their money ou various problems, without : : . = 
5 I F and weight, the new receiver is said to be the 
/even informing themselves of the natural : 


most powerful yet constructed. The chief 
| laws thereof. Sh gps eae é ¥ 
a. modification consists in «enclosing the bobbin 
wv o 
| ie ‘ . lentirely betwecn the poles of the magnet. 
A machinist came into our office the other |... .° . : 
ie. soeten antic bt , 4 | This is accomplished by making one pole of 
y, carrying under his arm a home-made : ree 
ae * ae : ace | the magnet the core of the bobbin, and the 
other pole an enclosing ring of iron. The 
inductive plate vibrates over the poles and 
invented, and for which he had obtained al te oe 
| |upper surfaces of the coil as before. The 
|patent. He had called to interest us, if | : 
. | complete instrument is said to weigh a little 
| over five ounces. and is stated to be as 
| powerful as ‘the heavy Gower-Bell receiver. 
/M: uznets of steel tempered by compression, 
after the manner introduced by M. Cleman- 
| dat, and, since this mode of tempering does 
not deform the magnets,fa neater instrument 
is the result. 


*% 
* * 

The French scientific journals are loud in 
their praises of an improvement recently 
made in the Bell telephone by M. d’Arsonval, 
the well-known telephonist. For its size 








* 
w & 

We examined it carefully, and finally told 

‘him that, while we had no doubt, if properly 
constructed, it would make a good insulator, 

we feared that, as its principal insulating 
a high inductive capacity, 
We casually | 
informed him that there were already some 

but none of 

them had, thus far, successfully overcome 

induction, which, we added, is now the great 

desideratum in an underground wire conduit. 

*“ What,” asked he, *‘ is induction ?” 


* 
* *% 


Our humorous friend tells the story that 
when he built his house in Connecticut he 
found the only way to get rid of the lightning- 
rod agents was to permit cach of them to 
attach their rods to his house. When thunder 
storms however, he found all the 
lightning in the vicinity was attracted 
to his house, and the inmates thereof were 
compelled under such conditions of the 
atmosphere to fly to the neighboring dwellings 
for safety. He acknowledges, however, that 
all the rods were in good order, and that the 
danger was rather apparent than real. 


|material had 
#*® 
It is a singular fact that practical men are 
continually distancing the ‘earned theorists 
who toil all day in their laboratories. 
as 
Trouble has always been experienced in 
cotton and woolen mills by reason of the 
gencration of electr.city by the friction of the 
belis in the pulleys. This electricity being 
carried into the spinning-machine effects the 
cotton, especially if it is in a loose condition, 
before it is warped and causes it to fly apart 
and stick to all portions of the machinery, 
thus causing great trouble. 


arose, 


* 


A means of remedying this was recently 
discovered by Mr. F. W. Whiting, a clerk in 
the Boston Manufacturers’ Mutual Insurance 
Company. He found that the principal belt 
xs in the Armory Mill in Manchester, N. H., 

That was some time ago, and, if we may 
rely upon some recent reports of tests applied 
to lightniny-rods, many are rcally very 
defective, and are more liable to conduct the 
vagrant electricity into the house than into the 


first began his experiments, made 
400 revolwions per minute, and generated 
much electricity that when the oiler 
attempted to o1l the machinery he was almost | 
paralyzed. 


where he 


so 


* 
ground. * * | 
* . . : : | 
olla Strange as it may seem, it only required | 
Again, many have lost efficiency by accu- the application of a very simple principle of | 


electricity to rectify the evil. The earth is| 
the great reservoir of cle trici y, and where- | 

ever there are proper conductors the current 
finds its way by the shor.est route to the | 
ground, 


* 
% & 
A test was recently made of the efficiency 
of the lightning conductor upon the General 





| want of better are being gradually dis 
carded. 
* 
* x 
Thece were always weak places in them 
that could not be strengthened or cut out, 


|owing to the lack of the right kind of 


material in the hook on which they were 
hung. 
«® 

This, however, seems to be all changed 
now, or at least rapidly undergoing that 
change, since the hook has been formed out 
of electricity. 

* * 

Natural phenomena of all kinds are now 
attributed to it, storms of wind and rain, the 
motions of the planets, thunder and lighting 
—and it is also very plausibly shown, and in 
fact logically proved that the sun is not a 
burning mass at all, but might be very truly 
likened to a dynamo machine producing light 
and heat, though having neither of those 
qualities within itself. 

«* 

It is only a question of time, no doubt, 
and not a very long time at that either, when 
navigation through the air will be an accon - 
plished fact. 

** 

By this means also the pole may be 
discovered at last, and such certainly would 
be the most natural and desirable manner of 
reaching that result. 

«*% 

It might be well, indeed, for those who 
have spent so much time and inoney (in addi- 
tion to the great sacritice of human life) in 
this heretofore futile and fatal attempt 
to turn their attention to this new power in 
furtherance of that perilous undertaking. 

Pa 

The telephone has one great advantage over 
the telegraph. 

When one man is sure he sent the message 
as written, and it is almost as plain as print, 
and the other man is quite as certain that he 
gol it just as it came, and yet both sides do not 
tally, of course the wire or the instruments are 
to blame, and unfortunately they do not have 
a chance to defend themselves, owing to the 
lapse of time and other circumstances. When 
the telephone, however, undertakes to play 
apy tricks of that kind it is promptly pulled 
up with a short turn, and it has to explain 
itself fully then and there if the word or 
words have to be spelled out letter by letter, 
and several times to boot. There is no 
refund asked, and the amount of damage is 
seldom more than a ruffled temper. 


* 
* * 


Why could not those of our legislators 
who absent themselves from their duties, 
under the pairing-off system, turn an honest 
dollar in another direction at the same time 
by offering their services as units of current 
strength to the electrical companies? Each 
one of them might present himself as an 
‘*ampere-d.” Dost perceive? Patent ap- 
plied for, for this joke. 

«x 

Would it not be a move in the right direc- 
tion for the N. Y. Electrical Society to inau- 

rate a school of mathematics, as a means 
towards the successful accomplishment of 
the results sought to be obtained by its es- 
tablishment ” 

as 
This would seem to be peculiarly its work. 


Assembly Hall in Edinburzh by means of a 
copper wire attached to the upper end. The 
conductor, which is a }’’ copper rod, was put 
up some twenty-nine years ago. When a 


it will finally become adopted as universally 
as gas and water, we have not the shadow of 
a doubt. 

Let the reader, then, turn this thought 


| It might be carried on either through the aid 
of some of the members who are properly 
Going to the carding room, the young man | | | qualified, and there must certainly be many 
latiached a wire to one of the carding | who are, or a teacher could be procured at a 
|machines and carried the other end to the small outlay for each of those who attended. 


* 
* & 


over in his mind until he realizes what it 
means throughout its entire depth, width 
and length. It means health and happiness, 
not for one creature here and there more for- 
tunate than his fellows, but for the entire 
people of New York, and in process of time, 
according to the laws of gradual growth, for 
the entire world. Its design is as beneficent 
and charitable for the bodies of men as 
Christianity is for their souls. In fact, elec- 
tricity, when properly administered, may be 
called the Christianity of the body. 





current was sent through it by means of the 
copper-test wire its resistance was found to 
be as much as 800 ohms. This was, of course, 
sufticient to condemn it, and arrangements 
were immediately made to set up a new) 
copper-wire rope conductor §” in diameter | => 
which, after reaching the ground was) Mr. G. W. Blanchard for a number of | 
soldered to a water main. When this was| years in the superintendent's office of the/| 
completed the resistance of the metallic! Western Union Telegraph Company, New 
circuit, consisting of the test-wire and the | York, has resigned to accept the position 
new lightning conductor was discovered to| of manager in the telephone department of 
be somewhat less than 4, of an ohm, and | Messrs. Delano, Haines & Co. 


gas pipe where he fastened it. The trouble | 
‘ceased at once, and doubtless every body | 
| present wondered why he had not thought of | 
‘it before. 

* 





x *, 

Such a course would impart knowledge, 
the lack of which at present makes the study 
of this subject exceedingly difficult, if not 
almost impossible, to a large number of _those 
whose interest lies in this direction. 


as 
If some such step as this is not taken, the 


colleges will see to it that the plodders in the 
new field of engineering will still be the 
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plodders of the past, and that the guides and| Inasmuch as the carbons in use in the arc 
leaders of the new movement will be those | lights are consumed at the rate of from ten 


whom they are preparing for that work. 
What is the opinion of those most concerned 
in this matter ? 
* 
* * 

Now is the time for energetic steps and 
progressive action. 

* 
% * 

The following story reaches us from Ari- 
zona Territory: In that vicinity the Spanish 
word ‘‘buro,” for that patient animal, the 
jackass, isin common use. A station agent 
in that territory having occasion to ship a 


jackass to one of the Eastern States, billed it | 


as a buro. Some days later he received a 
telegram from the eastern station agent, read- 
ing: ‘‘I am short one bureau and over one 
jackass. What shall I do with the jackass?” 
To which the Arizona agent replied: ‘‘The 
buro and the jackass are both drawers. Get 
off him and you will see it. Deliver the 
jackass to the buro’s consignee.” 


* & 

We are informed that during a recent visit 
of Ex-President Diaz, of Mexico, to the 
Western Union building, in this city, he sent 
a message to the Associated Press agent in 
London, to which he received an answer in 
twenty minutes. As this includes the time 
necessary to deliver the message from the 
cable office to the Associated Press oftice, 
and the time taken to write the answer, 
quite a lengthy one, the actual time was 


probably about nine minutes. A subsequent | 


message was sent to the manager of the Lon- 
don cable office, which elicited an answer 1n 
six minutes fifty-eight seconds. 


This must have somewhat astonished the 
worthy Ex-President, who, if he were to re- 
ceive an answer from the capitol of his coun- 
try within six hours, would probably feel 
that a great deal had been accomplished. 


* 
* * 

And we all must admit that the excellent 
time made in the handling of the above mes- 
sages shows a high state of efficiency in the 
cable service. 

* 
* * 

The installation of 200 Edison lamps in 
the offices of the New York Sun 1s a notable 
victory for the Edison company, as one of 
the principal owners of that journal is a 
heavy holder of gas stocks, and it has been 
the chief opponent of Edison’s system. It 
has had an article this very month insisting 
that electric lighting was a failure. 

ae Ra 

A special meeting of the stockholders of 
the Mutual Union Telegraph Company has 
been called to be held May 5, to vote upon a 
proposition to reduce the capital stock of the 
company from $10,000,009 to $2,500,000. 
Under the lease to the Western Union, the 
company is guaranteed a dividend of 11g per 
cent. per annum on its stock, and the object 
of the reduction of capital is to make the 
stock a full 6 per cent. stock. 

ca Re 
Zireon for Electric Light Purposes. 


Among the minerals of the country which 
promises to be of matdrial industrial import- 
ance is zireon—a substance rare in quantity 
elsewhere than in Henderson County, in the 
western part of North Carolina—formerly a 
part of the famous Buncombe County. 
Nearly two-thirds of this mineral, or 65.30, 
is zirconia, with 33.70 silver. Zirconia, anong 


the most infu-ible of substances, is also a) 


non-conductor of electricity, a quality which 
General Clingman, of North Carolina, has 
utilized by the invertion already patented by 
him, both at home and abroad, of a combi- 
nation of zircon with carbon and other ele- 
ments fr electric light purposes. Experi- 
ments made at the Smithsonian Institute 
establish the fact that such a combination 
will produce a brilliant electric light without 
the least necessity for excluding the air, as 
in the Edison and other inventions The 
electrician of that institution, Mr. I. Green, 
has stated under oath that the pencil thus 
made underwent no change from the heat, 
and that it appeared that such a light might 
be kept indefinitely with a single pencil. 


| problem no longer remains to be solved. 


but the motive force which produced that 
| velocity, since the other quantity (the resist- 
to fifteen inches in a single night, and also | ance) can modify it. 
require a clock-work to keep them adjusted, | If the motive force cannot be measured, 
General Clingman is of the belief that the | the resistance will be suflicient when multi- 
use of zircon for electric light purposes will | plied into the square of the velocity for 
be far superior to that of any other sub-| finding the rate of the work done in the 
stance as yet discovered. We may add that | circuit, better known as electrical energy. 
the name zircon was originally given to this | Contrary to electricity, gas is a rarefied 
mineral because it was regarded as worthless;| combustible, which only necessitates the 
consequently, should it prove to be as valu-| measurement of its volume at the normal 
able for electric light purposes as would now | pressure to find a correct measurement of 
seem probable, we should have another | the light produced. 
noteworthy illustration that Nature makes| The pressure put on at the gas factory is 
no worthless thing. | only equiyalent to a mechanical work done 
—_+--+—_ | for sending the rarefied combustible to the 
Electric Lighting and Some Inherent} burners and force it out at the same rate as 
Difficulties. |the chemical action of combustion of the 
-_—-— | flame can dispose of, and in no way con- 
By A. E. Cont. | tributes to the intensity of light (when the 
| normal rate is reached) except by forcing out 
I beg that you will permit me to occupy|a surplus quantity of gas which goes to 
by this letter a space in your leading Review, | waste in the air, thus making the flame less 
with the view of exposing to your readers a| economical. Whilst by turning the gas-tap 
few difficulties which still exist (in spite of | a considerable amount of extra pressure can 
the great efforts made by some to overcome| be regulated, thus effecting economy, the 
them) in connection with electric lighting | same method caunot be applied to electric 
supply and measurement on an extensive| pressure except by introducing a resistance, 
scale. which means nothing else but waste of 
We have of late grown so accustomed to|electric energy in producing caloric ex- 
the numerous lectures and notes on electric | ternally. 
light, that, in reality, it would seem rather; It becomes evident that the two chief 
an unnecessary, if pot a vain attempt, on | difficulties yet to be surmounted for making 
my part, to draw again the attention of | the electric light supply a complete success 
those who have taken great interest in ajare, first, to vary promptly the supply 
subject on which too much has already been | according to the demand ; and, second, to 
said, were it not for the sole motive to make} measure the electric energy in an exact 
clear that some difficulties exist at present of | equivalent of the light produced. 
the same magnitude as existed some time The problem for economically supplying 
back, in spite of the great progress hitherto | electricity to meet readily a variable demand 
made, and by the assurance given by some/is an arduous one, and is one which has 
electrical *‘eminences” that the arduous | much engaged the minds of many physici:ts 
and electricians, but unfortunately I must 
In any system, whether parallel or series, | say with little reward of success. 
arc or incandescent, constancy is the char-| Many propositions have been made and 
acteristic p int to be aimed at, and this is| tried, but none of them have succeeded in 
not easily attained when the consumption or | effecting the ‘‘desideratum,” consequently 
demand varies rapidly. all of them fell in the same ditch. Recently 
The necessary variable electromotive force | Professors Ayrton and Perry have proposed 
obtained for the above purpose, whether|(which are said to have been tried) eight 
obtained by a variable speed of the arma-| different ways of connecting up to genera- 
ture, or by varying the strength of the|tors for obtaining either constant current 
stationary magnets, or by shunting the whole | (with a variable demand) or constant differ- 
or part of the generator, by means of resist-|ence of potential between the mains, but 
ances or accumulators, must be such to vary | unfortunately, in my opinion, these, like 
with prompitude, so as to maintain through- | some previous ones, possess the same fault in 
out the system a perfect equilibrium, when | degree, namely, that of disregarding econ- 
hundreds, and perhaps thousands, of lamps omy. 
may be put on or off without disturbing the Indeed, it seems to have entered the mind 
remainder. of these two physicists that for obtaining the 
In a parallel system, for instance, this| above ‘‘ desideratum,” economy to a certain 
variation is that which necessitates for] extent must not be absolutely regarded as 
maintaining a constant difference of poten-| one of the characteristic points to be aimed 
tial between the mains with a variable cur- | at, 
rent ; inversely, in a series system, it has} Two faults appear to me very conspicuous 
for its mission, to maintain a constant cur-| jn these systems of connecting up, namely, 
rent with a variable difference of potential | first to send the whole or part of the current 
between the main conductors. through each other's armatures, which means 
Comparing electricity with gas supply, it| nothing but loss of electric energy in heat- 
is obvious that the difficulties arising out of | ing the armatures, not to say (see Lenz law) 
inconstancy of supply are not to be easily | the great drawback in not allowing the 
met with the same method in use with] generators to develop the maximum electric 
gas. energy in proportion to their weight and 
Electricity has no storage throughout the| construction ; and, second, the shunting in 
system, and if a number of extra lamps are | some instances of the two generators, which 
\o be fed, the extra supply must come from! means only inefficiency when the external 
the generator, and this must be ready, other- | work falls to a low figure, and the armatures 
wise these extra lamps will extort from the | are still kept running at the same speeds by 











than they actually will produce. 
As electricity cannot be supplied like gas,} Attempts nave been made to utilize the 
it cannot be measured as such, inasmuch} accumulators to effect this end, namely by 


tors. 


} 
others (as far as light is concerned) more | means of the so-called good loaded regula- 
} 
| 
| 


that electricity cannot be regarded as any-| storing up the (if storing is correct) electrical 
thing but the ethereal matter (if the theory is} energy when the demand falls under the 
accepted) ia motion, which never varies in | constant production, and giving it out when 
quantity in a given circuit or conductor, so! the demand rises above that production ; 
long as the electromotive force is generated but even here the results from experiment 
within | made greatly disappointed the expectations. 

The increase and decrease of the electro-| So it will be as long as the accumulators 
motive force only vary the velocity of this| remain in the present state of perfection— 
constant volume of ethereal matter moving | different from the general belief entertained 
in the circuit, and since the velocity can be by many when they were first announced by 
regarded as constant when the electromotive | a letter in the Times, from a great physicist, 
force and resistance varies with the same | that boxes containing a million foot pounds 
ratio, it follows, as a natural consequence, | of stored-up electric energy were received in 
that to measure the rate of the actual work | Glasgow from Paris—though, even as they 


done in a conductor, not only is it necessary | are, there is a large field to utilize them for 


to know the velocity of the matter in motion, other purposes than the above. 


Supposing by some means or other the 
difficulty of supply was overcome, the next 


weuld be, how to measure and record a true : 
equivalent of the light produced ? This is. 


not so easy to answer as it would appear at 
first sight. . 

It has been shown that the candle-power 
produced in an electric lamp (say, incandes- 


cent) is pot proportional to the strength of | 


the current passing through it, consequently 
a meter that measures and records the sum 
of the strength of the electric currents 
cannot measure an equivalent of the light 


produced ; hence other means must be re-' 


sorted to. 

It has been said and shown, I believe, that 
jthe light produced in a lamp is proportional 
|to the product of the current and pressure, 
‘or electric energy as il is sometimes called. 

Although this product is a good step 
towards the real value (and I believe that 
there is a short range which is proportional), 
|it cannot be accepted, for a long range, as 
| the correct measurement of the light obtained 
unless it should be connected with that 
function, I believe, yet undetermined, con- 
sequently a meter which measures such a 
compound for a long range cannot give a 
true equivalent of the light produced. 

Energy-meters, or erg-meters as they are 
called, would be quite what is required if 
the electrical supply was only used for 
mechanical and other purpose other than 
light. 

Suppose in a parallel system a constant 
difference of potential was maintained 
between the mains, and all the lamps con- 
structed to give their maximum efficiency 
for light with the same difference of poten- 
tial (leaving only a small margin for an 
accidental increase of difference of poten- 
tial, to prevent destruction of the filaments), 
of what use would an ‘‘erg-meter” be in 
this case ? A clock-recording current meter 
would be sufficient for all the necessary 
measurement, with the advantage over the 
former of not having a leakage, and an in- 
stallation with hundreds or thousands of 
meters would hardly satisfy the supplies to 
have a leakage at every meter. 

In conclusion, electric light supply, far 
from being perfected, has still to struggle 
for it, and ‘‘shareholders in connection 
with its financial stage must be patient and 
wait for their promised land.” 

If installations are made to light a con- 
stant number of lamps, such as the street 
lamps, the supply would escape from the 
above difficulties, and where motive power 
is available at a little cost they can be 
greatly disregarded.—London Electrical Re- 
view, 

To the Editor of the Electrical Review: 

Srr, — As three is the magic number in elec- 
tricity, whether of metals or of chemicals, I 
would suggest as an expeliment for a better 
effect that sulphuric acid, oxalic acid and 
alcohol be used in connection—the non-acid, 
the acid and the acrid, alcohol being the 
electrolyte. 

Three liquids that are unlike may make a 
circuit equally as three metals or chemicals. 
We have found that a two-liquid battery is 
better than a one. The effect of powder is 
caused by three ingredients that are entirely 
unlike, and hence not affinity, but disturb- 
ance. The most unlike, the greater the affin- 
ity, or rather the disturbance, is the law. As 
lightning is caused by disturbance, so is elec- 
tricity the effect of disturbance. In the elec- 
trolysis of water it is the action on the 
plates of the acid in the water that is dis- 
turbed by the copper at one pole and the zinc 
at the other that causes the hydrogen and 
loxygen of the water to separate. If water 
|were a conductor, this effect could not be pro- 
| duced. The fac. that a wire conducts through 
'water does not prove that water is a con- 
ductor. Water cannot be charged with 
\electricity to the extent of an atom. It is 
the most effective destroyer of electricity. 
|The Review referred last winter to the phe- 
nomenon of ‘‘frictional electricity,” by 
which some eastern printers had been an- 
noyed. This can occur only in extremely 
cold weather, when the paper has been 
brought from a cold room and placed in con- 
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tact with a warm cylinder. 


phere. 
It is the effect of the warm dry and the 


cold dry in contact, just as the contact of | 


warm dry and cold dry air produces the 
aurora borealis and the lightning. What 
makes lightning destructive is that it must 
travel through water—not that it conducts 
the lightning, but kills it. The lightning, in 
escaping from it. is seeking a dry object. 
Geo. LECRONIER. 
April 27, 1883. 
—-  - ee ——— 
Notice. 





TO THE STOCKHOLDERS OF THE MUTUAL DIS- 
TRICT MESSENGER CO,, OF BOSTON. 





Under the 
special meeting of the stockholders of the 
Mutual District Messenger Company, of 
Boston, is hereby called for May 3d, 1883, at 
Room 28, No. 47 Devonshire street, Boston, 
at 12 o'clock noon, for the purpose of voting 
on the proposed increase of the capital stock 
of the company to $250,000, and for the pur- 
pose of voting upon the ratification and ap- | 
proval of the certain agreement made and | 
executed on the 19th day of April, 1883, by | 
and between this company and the District 
Telegraph Company, of Boston, or such 
modified agreement as the stockholders may 
approve, providing for the purchase by this 
company of the property, lines, privileges, 
and business of the District Telegraph Com 
pany, and for the further purpose of amend- 
ing the by-laws of this company and doing 
such other acts as shall be necessary to per- 
fect the agreement referred to above. 

By order of the Directors. 





ALLEN 8. WEEks, Secretary. 
Boston, Aprii *3, 1883. 
—_——_—__ <> 


NEW PATENTS—ELECTRICAL—1883. 





INDEX OF INVENTIONS FOR WHICH LETTERS 


PATENT OF THE UNITED STATES WERE | 


GRANTED IN THE WEEK ENDING APRIL 





8, 1883. 
275,005-6 Automatic signaling apparatus; Frank 


B. Wood, New York. 

275,169 Armature for dynamo-electric machines; 
Edgar A. Edwards, Cincinnati, O. 
: Automatic signaling apparatus for tele_ 
phone circuits ; Theodore N. Vail, Boston, Mass. 

275,339 
Johnson and Frank B. Johnson, Brooklyn, N. Y. 

275,334 Duplex telegraph; Joseph E. Fenn, Eliza- 
beth, N. J 

275,180 Electric conductor for railway track 
circuits; Stephen D. Field, New York. 

275,182-3 Electric are lamp; Joseph R. Finney, 
Pittsburgh, Pa. 

274,916 Electric are lamp: J. 
York 

274,997 Electric arc lamp; Silvanus F. Van Choate, 
New York. 

274,999 Electric arc lamp; F. G. Waterhouse, 
Sacramento, Cal. 

275,168, 275,170-1-2-3-4 Electric arc lamp ; 
A. Edwards, Cincinnati, O. (six patents.) 

274,959 Electric lamp globe; George J. Murdock, 
Binghamton, N. Y. 

275,179 Electric elevator; Stephea D. Field, New 
York. 

275,237 Magneto-electric machine : 
Marcus, Vienna, Austria-Hungary. 





Allan Dalzell, New 


Edgar | 


Siegfried | 


275,185 Polarized relay for quadruplex telegraphs; iw 


Goerye W. Gardanier, Brooklyn, N. Y. 
274,899 Pole for galvanic batteries; Burton F. 

Black: all and John C. Decker, Rochester, N. Y. 

275,181 Receiving instruments for quadruplex 
telegraphy ; Stephen D Field, New York. 

275,195 Supporting and preserving telegraphic 
conductors ; James H. Green, Brooklyn, N. Y. 

275,289-99 Safety self-closing shunt switch for 
electric light circuits; Elihu Thomson, New Briton, 
Conn 

274,905 Secondary battery element; 
Brush, Cleveland, O. 

275,178 Speaking telephone: Stephen D. Field, 
New York. 

275,310 Telephone transmitter; Edward L. Wilson, 
Boston, Mass. 

275,238 Underground 
Washington, D. C. 


Charles F 


275,023 Underground conduit for electric wires; | 


Henry Clay, Philadelphia, Pa. 

A printed copy of the specification an¢€ 
drawing of any patent to the annexeé 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. 
please state the number and date of the 
patent desired, 


: 
It can be avoid- | 
ed by keeping the paper in a warm atmos- 


provisions of the by-laws, a| 


Automatic printing telegraph; Alfred F. | 


conduit ; John Lynch, | 


In ordering | 


Plan for Underground Wires. 





MR. WILLIAM MACKINTOSH EXPLAINING A 
SCHEME PRO! OSED BY HIM. 





Mr. Wm. Mackintosh, of Providence, R. I., 
has a system of underground telegraph lines 
of which he is the inventor. 

Mr. Mackintosh was for sixteen years 
Superintendent of Construction in this city 
for the Western Union Telegraph Company, 
and has had thirty-eight years’ experience in 
the building of telegraph lines. 

In 1874, while still in the employ of the 
Western Union Company, he patented the 
| system of which he is the inventor. Additional 
| patents were granted him on improvements, 

until now the system is covered by five. 

The system as described in the letters patent 
|consists of a ‘‘combination of a series of 
working chambers, a series of conduits con- 
| necting said working chambers and opening 
laterally into them, and of a series of sectional 
cables composed of groups of insulated wires 


|loosely inclosed within said conduits when | 


said cables are constructed in independent 
| sections equal in length to the distance 
[between said working chambers in which 
| the adjacent ends of said cables are united to 
|form a continuous series and to facilitate 
| removal. replacement or repairs,” 

| Mr. Mackintosh’s plan is to inclose a 
number of cables, each containing as many 
wires as may be wished, ina block of artificial 
| stone 123” square, extending from chamber 
hamber under the sidewalk. This stone 
is to be molded in sections, with thirteen or 
more holes or conduits running longitudinally 
through the sections. 

Each electrical company is to inclose its 
wires in a cable, and the cable is to be run 
through these conduits in the stone. The 
wires on all the streets are to be gathered into 
these cables and run through the stone 
conduit, which is to be laid about three feet 
under the sidewalk. Two blocks apart, upon 
the line of the conduit, are to be built under 
the sidewalk at the intersection of the street 
a vault about five feet square, to be entered 
from a manhole in the sidewalk. These Mr. 
Mackintosh calls ‘‘ working chambers.” 

Connections between the links of the cables 
extending from chamber to chamber are here 
made, cables disconnected and drawn out for 
| repairs, new ones put in and loop lines to run 
around blocks connected 
-| Each electrical company will own its own 
cable and make its own repairs or alterations. 

When the conduit is laid ex ra holes or 
| passages will be provided for new companies 

|who may wish to use the system in the 
| | future. 

The conduit blocks are to be made of a 
combination of sand, broken stone, cement 
ar and certain chemicals. This artificial stone 
i 
} 
| 














is said to be as hard as granite. 
| Should the pipe become broken by an 
|explosion or by any other accident 1t can be 
| repaired without interfering with the cables 

| by inclosing them in shields and surrounding 

| com with the plastic stone. Provision is 

| made for tapping the wires to run lines into 
| buildings by leaving, when the pipe is laid, 

|sections which can easily be removed. The 

| plan is to run lines into buildings as gas and 
vater is now taken in. 

‘*By connecting a series of loops,” said 
| Mr. Mackintosh, ‘a wire can be put in any 
/ number of houses in a city or in any part of 
| the city, or all houses can be placed on the 
|same wire. The work can be done without 
opening the streets after the system is once 
down. One thousand or one thousand two 
hundred wires can be placed in a conduit 
block one foot square.” 

The system has been brought to the atten- 
tion of the electrical companies in this city, 
|w hich are now discussing methods for 
| running their wires under ground. 








-—-_- 
Electrical Review. 








| We have frequent inquiries for something 
'which will keep up with the procession on 
‘electrical matters. If any of our readers 
want a first-rate thing let them write fora 
copy of the EvecrricaL Review, 23 Park 
Row, or Post-oftice Box 3329, New York 
City. N. Y.—Cotton, Wool and Iron. 





Manufacturing Hews. 


New Machine Shops, Foundries, Hotels 
and Mills, 


It is said, on good authority, that the 
Gilliland Electric Werks of lndianapolis will 
move to Chicago September 1. The factory 
gives employment to 150 men, and turns out 
100 complete telephones a day. In Chicago 
they will occupy a six-story building which 
is to be constructed especially for them on 
the corner of Clinton and Van Buren streets. 


The Western Fence Company of Chicago 
has taken a contract to furnish 360 miles of 
wire fence for the Toledo, Texas and Rio 
Grande Road. The fence will follow the 
track-laying, and is to be finished before 
regular trains are put on the road. 

The Lawson Cash Carrier Company of 
Lowell will erect a four-story brick building 
50x150 feet. 


The city of Boston has appropriated $83, 
000 for electric lighting this year. This is 
the largest appropriation ever made in any 
city in this country for that purpose. The 
Brush Electric Light Company, of Boston, 
expects to get most of this lighting. 





The Swift Creek Cotton Manufacturing | 
Company of Virginia has been organized in| 
Petersburg, Va. R. T. Arrington is the| 
President. The capital s'ock is $100,000, | | 

70,000 of which has already been paid in. 
The mills of the company in Chesterfield | 
County, near Petersburg, are the finest in the | 
State. | 


The West Shore Railroad contractors are 
using the electric light for night work in the 
vicinity of Newark, Wayne County, N. Y. 
As soon as the ground is soft enough to ad- 
mit of plowing and scraping, the electric 
light will be used through Monroe County. 


The imports of copper into England in 
1882 were 96,222 tons; exports from England, 
55,684 tons; British production, 2,599 tons; 
English home consumption, 44,820 tons; 
imports of all kinds into France, 13,573 tons; 
English copper into France, 7,022. tons: 
French consumption of copper, imported, 
15,506 tons; French consumption of English 
copper and copper imported, 21,528 tons; 
English consumption and French consump- 
tion of copper imported from England, 66,340 
tons; English consumption, English exports, 
and French consumption of copper imported, 
115,010 tons. 


The Westinghouse Engine Company are 
successfully using their new automatic cut-off 
in their larger engines. This improvement 
has many advantages for electric light pur- 
poses. Among them the economy in fuel is 
a direct step toward practicable and profit- 
able lighting by electricity. This company 
have recently furnished motors for three 
large plants—a 110-horse power engine for 
the Pennsylvania Electric Light Company at 
Harrisburg, Pa. ; another, 43-horse power, for 
the Brush Electric Light, Savannah, Ga.; 
another, 43-horse-power, for the New York 
and Brooklyn Company; besides several 
smaller engines, ranging from 4 to 18-horse 
power, for various local companies. 


The Armington & Sims Engine Works, 
Providence, R. 1., have within the last weck 
received orders for twelve engines, 1413” 
diameter by 18” stroke, for the village plant 
or system of lighting with the Edison 
incandescent light. Also for ten engines, 844” 
diameter, 10” stroke, for smaller capacity of 
plant for a village isolated light; one engine, 
93’ diameter, 12” stroke, for Ford’s Opera 
House, Baltimore, Md. ; one 8x10" engine for 
a Long Branch hotel; one 8}x10” engine 
for St. Louis, Mo. All the above engines are 
ordered to be run in connection with the Edi- 
son incandescent system of lighting. | 





The March yield of copper at Lake Superior 
copper mines was 2,661 tons of ore and 6,288 
pounds of copper us against 2,536 tons and 
3,601 pounds in 1882. 

———_- > —__— 

The Westinghouse Steam Engine Company 
of Pittsburg and New York, together with 
the Westinghouse Air Brake and the Union 
Switch and Signal Companies, have taken the 
largest space at the Chicago Railway Exposi- 
tion. The exhibit will include the first 
Westinghouse engive made by them. A 
class of engines, will be shown with cylinders 
ranging in size from 4” to 14”... They will 
also light a portion of the building with a 
Brush dynamo, driven by a 7x5-inch engine 
at the rate of 800 revolutions per minute. 

——__—_~@>eo——— 

A new cotton factory was started at 
Sheboygan, Wis., last week. The factory is 
owned by the Beaver Dam Cotton Company, 
has cost $250,000, ard is a perfect institution 
throughout, full of modern machinery. It 
contains 300 looms, which turn out a fine web 
of sheeting, samples of which to preserve as 
mementoes were eagerly sought by the people 
present to witness the event. 

= 6G 
Business Notices. 





The attention of persons interested in local 
telegraph and telephone organizations is re- 
spectfully called to the electric lighting 
system of The Fuller Electrical Company. 
and the practicability of making arrange- 
| ments with that company for the introduc 
tion of its apparatus, either in isolated plants, 
or through the formation of local companies 
| desiring to engage in the business of electric 
lighting. The specially valuable feature of 
| this company’s system may be seen by ex- 
amination of its apparatus in Boston, Wor- 

cester, Providence, Hartford, New York 
City, Brooklyn, Jersey City, Paterson, Phil- 
adelphia, Lancaster, Scranton, Syracuse, Ro- 
chester, Buffalo, Pittsburgh, Wheeling, Steu 
benville, Xenia, Dayton, Grand Rapids, 
Chicago, Springfield, Belleville, St. Louis, 
St. Paul, and many other smaller places 
throughout the country. Correspondence i+ 
invited. 
Tak Fucuer Evectricat Company, 
44 East 14ih Street, New York City. 


SHORTHAND BY MAIL. 


No Misstatements. One Course. Satisfaction 
Guaranteed in every respect. Send 10 cents for 
specimens and terms. CLARKE, Stenographer. 
1637 Germantown Ave., Station G, Phila., Pa. 








GHORT-HAND WRITING THOR- 
oughly taught by mail. Terms low. Thorough 
instruction ; satisfaction guaranteed. Send stamp 
for circular and specimen of writing. 

WILLIAM HULTON, Stenographen, Pittsburg, Pa. 


PAINE & LADD, 


HALBERT E. PAINE, Late C 
Patents. STORY BL ADD. per at 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. c. 


BANNING & BANNING, 
Patent Attorneys 


--AND— 
SOLICITORS, 
21 Park Row, Honore Building, 


NEW YORK. CHICAGO. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 


291 BROADWAY, 
NEW YORK. 














NEW FOOT 


LATHE. 


Ay --- 8x18 Loa with imoeened 


Laths, ‘with wae Pat id Slide Rest. 


Narragansett. Michine Co., 


Butler Exchange, Providence, R. I. 
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THE 
Electrical Review, 
AN ILLUSTRATED WEEKLY JOURNAL 


—OF— 


Electric Light, Telephone, 
and Telegraph News. 





If you desire to keep 


ae er So ARND ELECTRICAL WORKS. 


manuractuners or AMCTican Bell Telephone Co.’s 


trical and Scientific pro- 
gress, subscribe for a 


copy of this Journal. 


Nabscerptin, only $3 per Annum, 


to any part of the United 
States and Canada, post- 
age prepaid by the pub- 
lishers. | 





DELANO & COMPANY, — 


TELEGRAPH 


—AND— 


Telephone Poles, 
CEDAR, CHESTNUT AND SPRUCE, 
PINS AND BRACKETS, 
PAINTED AND PLAIN. 


CONSTRUCTOR OF TEL. LINES. 
GHORGE Q. DOW, 


NORTH EPPING, N. H. 


| 


SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
procured all pupils when 
thoroughly competent. 
First-class Steno gra- 
phers furnished railroad 
\ officials without charge 
|} formyservices Corre- 
= spondence solicited. 
CALIGRAPHS SOLD. 


: Special inducements | 
— =——— offered business men, 
lawyers, stenographers and railroad officers. 


Send for COLLEGE REPORTER and 
Caligraph cireulars to 







W: G. CHAFFEE, Oswego, New York. Electrical Stocks a Specialty. 





HAINES BROS., 
Promoters and Brokers 


55 BROADWAY, N. Y. 








a { 


Switch-Buards, 


3Ni7_ Nive 


yim ONNOT 


prices. 





ECTRIC LIGHT 


st rates. 


before purchasing. 
new improved Post's 


agents and exchanges. 


duced. 








not Stick with the finest ¢ 






Manufacturers of all kinds of 
Telephone Instruments, Bells, Plugs, = 
Annunciator 
Spring Jacks, Post’s MAGNETO ENGINES 
for Switch Tables, and dealers in all 
kinds of Teleptone suppiies and Tools. 
Full assortment of Telegraph Instru- 
ments, in stock and for sale at lowest 
Also, Galvanized Line Wire, all 
numbers; Insulated Wire, all numbers: 
Insulators and Brackets, all sizes: Bat- 
i all kinds and sizes; 
SUPPLIES 


€ 
, Agents and Managers of Exchanges 
are requested to correspond with us 


ke We call special attention to our 
Magneto Call 
Bell Samples sent on application to 


This is beyond question the most prac- 
tical and best Telegraph Key yet pro- 
The Arched Arm and Top Con- 
tact secure a flexibility which obviates 
the Tiresome and often Paralvzing jar 
of all keys with contact under the lever 
The Platinums never batter down, last 
for years. are easily replaced, and will | 
ijustment and i. 


Magneto 








Drops, (aaa 


full line 


THE STEVENS PATENT 
TOP CONTACT KEY, 


Patented March 9, 1885 
PRICE, $4 KACH, Postpaid. 





& Electro Call Bells, &c. 











highest speed. The Leve 


age is unique, 
and produces very fine writing with the greatest ease. 


It is the Handsomest, most Durable, and easiest working Key made. Do not be deceived by cheap 


| and worthless keys. WE GUARANTEE SATISFACTION. Liberal Discounts to Agents and Operators. 


STANDARD ELECTRICAL WORKS, CINCINNATI, OHIO. 


THE KERNER STYLOGRAPHIC PEN. 


58 Exchange Place, N. Y. . _———— ee an 
ELECTRIC LIGHT, $1.00 THEBESTESTPENFORTHELEASTESTMONEY. $1.00 
TELEPHONE THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
TELEGRAPH Holds more ink, writes longer without refilling, writes better, never blots, never fails. 


It is something everyone who writes ought to have. It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 
-—aND— 


everybody who has tried it. It is not only the Best Pen, but the cHEAPEsT, and always gives satisfaction We have hundreds of 
Miscellaneous Stocks. 


23 Park Row, 





NEW YORK. 


Box 33829. 








unsolicited testimonials as to its merits. We manufacture the following styles : 
No. 1 Pen, plain, $1.00 No. 2, engraved, $1 25 No. 3, gold, mounted, $1.50 No. 4, entire gold cap, $3.00 


Any of the above sent post-paid on receipt of price. Enclose 10c. for registration. 


THE KERNER STYLOGRAPHIC PEN C0., 25 BOND STREET, NEW YORK. 











Binders for the Electrical Review. 








We are now prepared to furnish for the 
convenience of subscribers to the REviEW 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and cach issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the yer, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The bindcr will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 3329, 23 


All Persons Sending for 


Catalogues, or ordering for articles advertised 


lin our columns, will do us and our Adver- 


tisers both a great favor by mentioning that 


they saw the advertisement in the 


ELECTRICAL REVIEW, 
INTERNATIONAL 


Electric EXnbition 


VIENNA, i883. 


The’Commission of the International Elec- 
tric Exhibition at Vienna, 1883, gives due no- 
tice to the public that this Exhibition is totake 
place in the course of this year, to be opened 
on the Ist August, and to be closed on the 
Bist October, and cordially invite Exhib- 
itors and Visitors. The Regulations and the 
blanks necessary for Applications are to be 
had at the Austrian-Hungarian Con 
suls. The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple- 
ments connected with Electrotechnic It will 
certainly afford a good opportunity to inven- 
tors to show their latest improvements. This 
Exhibition is greatly favored by the Austrian 
Government, and will be held in the Rotunda 
of the well-remembered Universal Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once. 








Park Row, New York. 


Elements of Construction 
FOR 


ELECTRO-MACNETS, 
By Count Th. Du Moncel. 
Translated from the French by C. J. Wharton. 
In Crown 8vo, cloth. Price, 75c, 
sist of Books 


RELATING TO 


ELECTRICITY AND MAGNETISM, 


INCLUDING 

Those most used in the Study and Practice of Elec- 

tric Lighting, Telegraphy, Telephony, Electro-Met- 

aliurgy and Electro-Motors, mailed free on 
application to 

E. & F. N. SPON, 
Publishers & Importers, 
44 Murray St., NEW YORE. 


A, J, SAPORTAS & CO. 


58 Exchange Place, | 
NEW YORK. 


Asked. Bid. 
Edison Electric Light Co. ...........++. 
Edison Co. for Isolated Lighting....... 
Edison Illuminating Co. of New York. 
Edison Electric Light Co. of Europe... 
Brush (Parent Co.). ...0....eeeeeeeeedee 
Brush Illuminating Co. of New York... 
United States Electric Light Co........ 
U.S. Electric Illuminating Co.of U.S.. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock) . 








QUOTATIONS FURNISHED ON APPLICATION. 


DELANO & HAINES, 
PROMOTERS AND BROKERS, 


Formerly of 55 Broadway, have removed to 
new and commodious quarters in 


Temple Court, § Beckman ft, 


We make a specialty of the organization of 
companies the development of enterprises of 
unquestionable merit, and obtaining capital 
for the same. Sole agency for the American 
Diamond lock Drill and the Miner's Hand 
Drill for the Republic of Mexico. 


EXECUTIVE OFFICES OF 


“THE MEXICAN TELEPHONE CO,” 
The Tropical American Telephone Co., 


LIMITED. 

These companies have acquired and own, 
in their respective territories, all the telephone 
rizhts formerly the property of the Continen- 
tal Telephone Co., including the exclusive 
right for aterm of years, of selling, leasing 
and using Bell Telephones, Blake Transmit- 
ters, and all other telephonic apparatus man- 


| ufactured by the American iiell Telephone 
| Co., under patents owned or controlled by 
it in 7 


the United States and Canada. 


Valuable Telephone Territory 


can be had by parties who can furnish the 
money requisite to develop it, in the Re- 
public of Mexico, the West India Islands, 
and South America, 
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The «© Diamond »** 


CARBON 


TELEPHONE BATTERY, 





WM. DAWSON & SONS, — 


AGENTS AND EXPORTERS OF 


Books, Newspapers, Periodicals & Statio 


y 
nery. 
SOLE AGENTS FOR GREAT BRITAIN FOR THE 


ELECTRICAL REVIEW, 


Subscription Rate, $4 per annum. 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 
PATENT 


“K. K. Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


| 
| 
| 
| —— 
| 


49 CHAMBERS STREET, NEW YORK ; 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 








[PATENT APPLIED FOR. | 


Jar, 6 in. high, 4 in, square. 
Fits any Telephone Box. 





HAS MORE THAN 


Double 2 Carbon Surface 


OF ANY OTHER BATTERY. 


EXCELS FOR 


Constancy, Simplicity and Price. 


A J 


V~ASOLBU RI 


leet nepal chines. 


e hur g 


= Dna 








| 
| GEORGE WESTINGHOUSE, Jr., 
President 


RALPH BAGALEY, 
Secretary and Treasurer. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-—TO— 


H.H. WESTINGHOUSE, 
Superintendent. 


ELEMENTS. 


7 Sticks Round Carbon § in. diameter, 53 in, | 
long, Amalgamated Zinc, diam. 
Sal ammoniac, 






= OF ANY MAKE 
For Electric Lighting. 


ALSO 


— ent Encines 


For driving by Belt ~ 


Counter-Shaftin7. 


Price, Complete, 
$1.25 PER CELL. 


Subject to Liberal Discount in Quantities. 


Send for w Uustrated 
Circular. 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York, | 
Western Office, 14 South Canal St., Chicago, III. 


VICTOR BISHOP & CO., 


IMPORTERS OF DIAMONDS, 








The “Diamond " Carbon Battery. | 





DIRECTIONS. 
-Place in the Jar six ounces best Sal Ammo- | 
niz ~ which thoroughly dissolve, filling with water 
to the shoulder of the jar. 


2.—See that the cover -fits as nearly air-tight as | 
pos ssible, and that the rubber on the zinc rests on | 
the top of the giass. 

3.—Keep in a dry place if possible, be careful | 
that a good, firm, clean contact is made. 


NOTICE. 


As every part of the Battery, except the glass, is 
made at ourown Factories, we warrant the quality 
and purchasers may be assured uniformity and care- 
fulness in manufacture. 

The Battery has more than double the Carbon 
surface of any other, and no small parts to get out 
of order or lost; it is also easily and cheaply 
renewed. 





PLATINUM 


For all Manufacturing, Chemical, Electrical. 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


No, 33 MAIDEN LANE, NEW YORK. 


MANUFACTURED BY 

THE ELECTRICAL SUPPLY CO. 
Warehouse : 109 LIBERTY STREET, 

New York. 





Tactory at Ansonia, Conn. ESTABLISHED 1887. 


No. 121 CANNON ST., LONDON, E. C., ENGLAND. |i. sonst. 


| given. 


Dynamo Electric Machines 


Electric Light Apparatus 


—AND— 


AL ECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


Have had five years’ experience building Electric 
Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
nade on the INTERCHANCEABLE 


‘wenty years’ experience designing and building 


system. 


Special and Labor-Saving Machinery. Estimates 


Correspondence solicited, 


JAMES BRADY, 


(Suc’r To Brapy Mra. Co.) 


257 and 259 WATER STREET, 


BROOKLYN, N. Y. 





A. L. BOGART, 


ELECTRICIAN, 
No. 22 UNION SQUARE, N. Y., 4th Ave. Side, 


Patentee and Manufacturer of every vaciety of 


Electric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Flectric La; :ting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, [irrell Ring and Arm Burners, for 


| use with Machine Gas. Batteries, Prim=ry Coils, Three 


Styles of Automztic Cut-of's, and All Supptics Necessary 
in Fitting Up Buildings. All Apparatus Patented. 


Also, Burglar Alarms, Annunciators, Call Bells, &¢ 





PHOSPHOR-BRONZE 


TELEPHONE WIRE. 





, g (i 4? 
Piesspeher- ‘Benge. 
Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE PROSPHOR-BRONZE SMELTING (0, 


( LIMITED.) 


512 ARCH ST,, PHILADELPHIA, PA. 


Owners of! the United States Phosphor-Bronze 
Patents. 


Sole Manufacturers of Phosphor-Bronze in the United States. 


THE AMERICAN 


Flectris Storage CO. 


EXECUTIVE OFFICES: 


792 Broad Street, 
NEWARK, N. J. 

GEO. W. HUBBELL, Prest. F. T. FEABEY, Sec. and Treas. 

The patents and inventions owned by this 
Company, including those of Nathaniel S. 
Keith, cover the fundamental principles in 
the manufacture and use of what are known 
as Secondary or Storage Batteries, Accumu- 
lators, or Electric Reservoirs, and have pri- 
= over all others in the United States. 

Our Reservoirs were invented some years 

since, and then embodied all the essential fea- 
tures of the storage batteries or accumulators 
of the present day. We are now contestin 
the question of priority of invention with 
Faure, Brush and others. 

We offer for sale valuable territory rights 
in the United Stated. 

Responsible parties can make favorable 





| crrangements with us at the present time; 


perhaps more so than when the work is more 
fully developed. 

per references should always accom- 
lany applications. 

ress all communications to the Com- 


792 BROAD STREET, 
Newark, N. J, 


pany, 
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ALFRED F. MOORE, AMERICAN ayy Le ds THLOTNON & OO 
. + Electrical Works L AW B ATTERY Manufacturers, Importers and Dealers in 


Insulated Wir G, (Formerly EUGENE F. PHILLIPS.) | G1] | RAILWAY 


Telephone, Telegraph and Electric Light, anor maui ; 
OFFICE, LINE, PATENT FINISHED INSULATED Telegraph & Telephone 


—AND— 


ANNUNCIATOR WIRE, LElectric Wires, 


Magnet Wire and Flexible Cordage, =» rps pPHONE AND ELECTRIC CORDAGE, 


200% 202 N. THIRD ST, 
umapeupaa pa. ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


FOTOGRAES 5... ssser-coreret ice, norete 


Taken on the Ground Floor at Alarm and Annunciator Wire, -Lead- 


SUPPLIES 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw YorK. 


A. C. NORTHROP, 


Waterbury, Conn. 


lron and Brass Machine Serews 

















233 BROADWAY, Encased Wire, Anti-Induction Aerial and == Rl 

From Morning until night by . it ZINC IN SHEETS AND PLATE FOR 

ELECTRIC LIGHT! SE Perey Soy OTS, The BEST Open Circuit Battery in th: ELECTRIOAL PURPOSES. 

ee Tk sass World and the CHEAPEST, an al Toth | 
Combines all the advantages of the best of Parts lor Clegraph alld 1elephone ustruments, 

ani No. 67 STEWART STREET, the stim, uldnand oats of Ge disadvantag FES, pia ACTU dene 

Thousands sold monthly. Send for circu- ‘ 

PROVIDENCE, R. I. lar. Manufactured and sold by the Iron, Brass, oan, or Zins. 
T ’ y = -” 
EUGENE Fr. PHILLIPS, President. L \\ TELEGRAPH U6., Opportunity to Estimate on patented articles 


from Sheet Metal, Rod or Brass Castings, respect- 


W. H. SAWYER, Sec. and Electrician, 140 Fulton St., New York. ; fully solicited. 


GREAT REDUTION IN PRICES! 
The Original QI Only Reliable 


LECLANCHE BATTERY. 
The Celebrated Prism Battery, 


UNIVERSALLY ADOPTED BY THE TELEPHONE EXCHANGES OF THE WORLD, 
Is the Simplest, The Cleanest, The Most Economical, The Most Durable Open Circuit 
Battery ever Invented. Price Reduced to $1.65 Per Cell. 


Special Discounts for Quantities of 100 Cells and upward, 33} per cent. 








W. KURTZ, 


6 & 7 East 23d St., Madison Square. 


TELEPHONE SERVICE 


WITHOUT INDUCTION, 
And with Clear Articulation, 


No. 144 No.12 SPIRAL WIRE = | 


For Long and Short Lines. 





THE ONLY GENUINE DISQUE BATTERY, manufactured by the Leclanché Battery 
Co., can also be had of us at $1.25 per Cell. In lots of 100 Cells and upwards at $1.00 net. 
Beware of Cheap Imitations and Worthless Substitutes. 


lL. G. TILDLorsom & co., 


Sole Agents for Leclanché Battery Co., and Manufacturers and Dealers in 


Telegraph and Telephone Supplies of Every Description, 
Nos. 5 & 7 DEY STREET, NEW YORK. 











AMERICAN SPIRAL TELEPHONE WIRE CO. 
43 Milk St., Boston, Mass. 


THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 


—~,,, with Date. Book of In- 
struction, Wire, Chemicals and all 
ri Cc e anstamiad materials for operating. 


..$3.00 yaar Sr aN 
3.75 = 
65 


3. 























“*Morse ” Instrument alone, without battery... ........... 6660+ eee eee e eens 
“* Morse ’ Instrument without battery, and wound with fine wire for lines of one to fiftee en miles 
Cell of battery Complete,........ccccssccccceccecccccscercccecessseetecssececerers © ; sees 
‘Morse Learners’ Instrument without battery, sent by mail........-.---. +++ -+°+ ‘ 
( Battery cannot be sent by mail.) 


50 











{> Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. & 


(2 We will in every case refund any remittance made us for these ~ = 
goods, if they are not feund to be entirely satisfactory. 





2 owe: ——— 


You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 





The 66 Morse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 118 Liberty Street, New York. 
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TEE 


ARCTRICAL REVIEW 


Is AN 


ILLUSTRATED 


Weekly Zournal 


OF 


Eletric Light, Telephons, ‘Tlegragh 


SCIENTIFIC PROGRESS, 


AND Is THE ONLY JOURNAL PUBLISHED 
WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS. 


Each edition will contain orig- 
inal articles on the latest appli- 
cations of electricity, and a com 
plete record of the progress made 
from day to day in the Telephone, 
Electric 


Telegraph and Light 


fields. 


THE REVIEW OF THE 


Telegraph and Telephone 


under its new title and new 
management and able corps of 
Editors, and its new contributors 
joeated at all the principal ce=:ters 
of business in this country and 
Europe, will spare no expense to 


make it the 


LEADING JOURNAL 


IN THE ELECTRICAL FIELD, 


Terms of Subscription: 


In the United States and Canada, 
$3.00 per annum—postage 


free. 


To foreign countries the subscrip- 


tion price, prepaid, is $4.00, 


communications tc 


DELANO & COMPANY, 


23 Park Row, 


Address al. 


P. 0. Box 3329. 


THE BISHOP 


Gutta-Pereha Works, 


(SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telopraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Acrial Telograph Cables, 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead - Covered ) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables 


Recommended by the European and South Ameri- 
can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossings. 


GUTTA-PERCHA 


Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibl Cords, Flexi- 
ble Elevator Cables, Electric Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices: G. P. Chem 
ical Vessels for Acids, etc. 





Agents for Reception of Orders and 
Salc of Goods. 
L, G. TILLOTSON & CO., 5 « 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





THIRTY-THREE YEARS’ EXPERIENCE HAS 
TAUGHT US THAT NEITHER THE ELECTRI 
CAL NOR MECHANICAL QUALITIES OF 
EITHER GUTTA-PERCHA OR COPPER DETER- 
IORATE BY LONG WORKING OR SUBMERSION, 
CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—£xtract from Report on Cables, by Wil- 
loughby Smith. 


The Bishop Gutta-Percha Works. 


Address all communicat:ons to 


Ww. W. MARKS, Gudiieinniva, | 
420, 422, 424 & 426 East 25th St., Now York. 


wEW YORK | Orrice at THE WoRKs. 





JEROME REDDING & CO., 


No. 30 HANOVER STREET, BOSTON, MASS. 


Manufacturers and 


Electric Bells, Annunciators 
Press Buttons and 


Batteries. 


— SEND FOR — 


PRICE LIST. 


—-A — 


LARGE DISCOUNT 


— TO — 


DEALERS. 


Send a stamp for a copy of our new book, just issued, containing 


information in regard to 


Electric Bells, Annunciators and Gas-Lighting 


Apparatus, 


with full instructions for putting up and maintaining them, and dia 
grams showing how to run the wires; also a complete price list. 


Wholesale Dealers in 





Electro- techanical or 
Ptriking Gong. 

This Gong is operated by a 
spring, and strikes three panaeed 
blows at one winding. It is abso- 
lutely certain in operation, re- 
quires but little battery power, 
strikes a hard blow, and is sold 
at a very low price. 





WESTERN 


Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 


AND SUPPLIES. 


Insulated Copper Wires, Electric Bells anc: 
Annunciators, Burglar Alarms, the Electro 
Mercurial Fire Alarm, Electro-Medical Appa- 
ratus, Electric Gas Lighting Apparatus, Edi 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, I elephonc 
Exchange Apparatus, Underground Cables. 

ANSON STAGER, ENOS M. BARTON, 
President. Vice-Presi tent. 


CATALOGU ES 
SENT BY MAIL ON RECEIPT OF PRICL 
IN STAMPS OR CURRENCY. 


Pages. Price. 
I -Complete Set of Catalogues.236  20c. 


I{—Telegraph Instruments and 


Sere ee ee eee ee ee 


V dee Bells, Anaunciators, 
Electro-Mercurial Fire 
pee oe 82 3c. 


VI—Electro-Medical Apparatus. 52 





VII—Manual of Telegraphy and 
Catalogue of Private Linc 
SII Sis « 0056-00001 82 free. 

VilI—Condensed Price List.. . 20 free. 
X—Electric Bells, etc. deserip- 
Pee a ee 12 8c. 
XI—Magnets for Mills..... ... 20 8c. 
Sir William Thomson's Nauti- 
cal Instruments.......... 5c. | 
—FOR~— 


Sits & Mehgal Pome 


IMPORTED AND FOR SALE BY 


thes. 5. White Dental M'f'¢ Co., 


PHILA DELPHIA—Chestnut St., cor. 12th, 
NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 

CHICAGO—14 and 16 E, Madison St, 


MAGNET STEEL 


AND ALL KIND! OF 


CHROME CAST STEEL. 


STEEL FOR MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 
Brooklyn, E. D., N. Y. 


Proprietor. 


F. E. KINSMAN & CO. 


145 Broadway-86 Liberty Street, 


NEW WORK, 


ELECTRICAL SUPPLIES 


Kinsman’s Pat’d Battery 
No Breakage, Perfectly Clean, 
Best ‘LEARNER’S’ Battery. 


Its cleanliness and lasting qualities make it 
the best Battery known for Electric 
Bells and Domestic Work. 


| The Best is the Cheapest. 


C. P. HAUGHIAN, 


Superintendent. 








Price, complete, $1.50. 


| INVENTORS’ AND MANUFACTURERS’ AGENTS. 


THE ANSONIA 


DOPEER. R U0, 





Bhi 





AN ‘~~ OF 


Purebletne Toy Wie, 


For Magnets, Telephones, Electric 
Lights, ete. 


WiTH H. SPLITDORF’S PATENTED LIQUID INSULATION 
COVERED WITH COTTON OB SILE. 


LINE WIRE - 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 
Wrought Metal Gongs for Annunclia- 
tors, Telephones, &c. 


| ZINC RODS, BATTERY COPPER, &c. 


| Nos, 49 and 24 Cliff St., New York. 
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CHICAGO INDIANAPOLIS-NEW YORK. 


WESTERN ELECTRIC COMPANY, 


| 
i 
| 
| 


} 


Telegraph and Telephone Apparatus and Pee | 


t 


— i 2°26 


The Best of everything at Bottom Prices. 


| 


| 


BLECTRICAL 


JA. G. DAY, 


Manufacturer of 


Kerite Insulated 
Telegraph and Telephone 


Wire and Cab/es. 


OFFICE, 120 BROADWAY, NEW YORK, 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Celephone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 

Eminent Electricians and 
Practical Telegraphists 
Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
ExurBition at Philadelphia, Sir 
Wituiam THomson, the emi- 
nent Electrician and sci- 


entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A, DIPLOMA. 
For ‘‘Excellence of the Insulation and 


Durability of the Insulator.’’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. 


REVIEW. 





(ae: 3, 1883. 


The American Bell Telephone a 





W. H. FORBES, President. 


W. R. DRIVER, Treasurer. 


THEO. N. VAIL, General Manager 


GROUND LINE 


This Company, owning the Origi 

















instruments will be 


purposes, for which 
rental. 
This Company will arrange for Telephone 


change systems already exist, 





in order to afford facilities for 


nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
hy those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrange with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in ‘all the prin- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


| systems, for business or social uses. 
/ Also to introduce the Telephone for 


SPEAKING TUBE 


leased for a term of years at a nominal 


lines between cities and towns where Ex- 
personal communication 


between subscribers or customers of stich systems. 


We respectfully invite 
thereto can be obtained from the Company, 


attention to this matter, 


and any further information relating 


NO. 95 MILK STREET, BOSTON, MASS. 


All persons using 


fied that they are liab!e to prosecution, and for damages 
to the full extent vss the law. 


prosecuted accordin.: 





LECLANCHE. 





Prism Battery, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United Stats aud 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


| Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO, 


149 W. 18th St., N. Y,, or 
L, @, TILLOTSON & 00,, 5 & 7 Dey St, N. Y. 





Telephones not licensed by this Company, 


are hereby respectfully noti- 


for infringement, and will be 





CHARLES WILLIAMS, mR. 


(Established in 1856.) 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


DELL TELEPHONE Cl. 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 
Switches for 
Exchanges, 


Annunciators, &c, 


Telegraph and Electri- 
Bat- 


Insulators, 


cal Instruments, 
teries, Wire, 
and Telephone Supplies 


of every description, 








PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telegraph 


And Electrical Instruments and Supplies. 





Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLITE OUTFIT ONLY $5.00. 


The Fitch Chlorine Buttery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic ae 
fession ; wos Retin by hundreds of the most ao 
telegraphers in the country Price by mail, $300. 

The Original Giant Sounder, price $4. 00 by 
price lists. 





mail. Send for our catalogues and 
Correspondence solicited 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


114 SOUTH 2d ST., PHILADELPHIA, PA. 


ELECTRIC LIGHT 


TELEPHON 
PPLIES. 
TELEGRARL SU = 























